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WEDNESDAY,  MARCH  28th,   1917. 

The  Forty-second  Annual  General  Meeting,  and  the  Ordinary 
Monthly  Meeting,  were  held  in  the  Linnean  Hall,  Ithaca  Road, 
EHzabeth  Bay,  on  Wednesday  evening,  March  28th,  1917. 

ANNUAL  GENERAL  MEETPNG. 


Mr.  A.  G.  Hamilton,  President,  in  the  Chair. 
The  Minutes  of  the  preceding  Annual  General  Meeting  (March 
29th,  1916)  were  read  and  confirmed. 

The  President  delivered  the  Annual  Address. 


PRESIDENTIAL  ADDRESS. 

The  past  year  has  been  a  sobering  time  for  the  serious-minded 
among  us.  We  have  had  another  year's  enlightenment  on 
various  aspects  of  the  terrible  war — clearer  ideas  as  to  what  led 
up  to  it,  a  better  understanding  of  the  great  issues  that  are  at 
stake,  and  of  the  spirit  in  which,  on  the  side  opposed  to  us,  it 
was  begun,  and  is  being  carried  on;  some  inkling  of  its  staggering 
financial  import;  and,  not  least,  what  nations  can  accomplish  in 
the  way  of  co-ordination  and  concentration,  when  the  need  for  it 
becomes  compulsory.  Our  soldiers  and  sailors,  doctors  and 
nurses,  notwithstanding  a  much  more  severe  winter  than  they 
are  accustomed  to,  have  maintained  the  fine  reputation  for 
courage,  resourcefulness,  cheerfulness  amidst  danger  and  diffi- 
culties, which  characterised  those  who  first  entered  the  war- 
zone    at    Gallipoli,    and    co-operated    so    efficiently    with    their 
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comrades  from  other  countries.  At  home,  the  efforts  of  those  who 
have  earnestly  devoted  themselves — and  especially  the  women — to 
the  tasks  of  providing  for  the  reinforcement  and  support,  for  the 
encouragement  and  comfort  of  our  splendid  representatives  in 
the  trenches,  in  hospitals  and  training-camps,  and,  alas,  in  some 
cases  in  prison-camps,  as  well  as  for  those  who  are  getting  ready 
to  leave  us  to  enter  upon  active  service  abroad,  have  been  bej^ond 
praise.  The  War  Loans  have  been  well  supported,  and  the 
response  has  been  wide-spread.  We  are  well  aware  that  the 
critical  stage  of  the  gigantic  struggle  is  approaching;  and  that 
though  the  Allies  are  now  thoroughly  awakened,  resolute,  and  in 
earnest  about  settling  it  in  the  right  way,  the  task  may  be  ex- 
pected to  be  arduous,  and  the  cost  heavy. 

And  yet  here,  in  New  South  Wales  especially,  keeping  all 
this  in  mind,  when  have  we,  in  other  respects,  contributed 
so  poor  and  sordid  a  chapter  to  our  annals,  as  the  record  of 
the  last  twelve  months'?  It  has  been  said  that  the  whole  art  of 
politics  is  the  art  of  seeing,  and  that  party  is  the  dust 
which  gets  into  the  eyes  of  the  politicians'  understanding,  and 
mars  their  intellectual  vision.  But  politics  cannot  claim  a 
monopoly  of  the  art  of  seeing  straight  as  the  prelude  to  going 
straight  and  acting  straight.  Every  other  department  of  human 
activity  is  just  as  much  in  need  of  this  accomplishment.  The 
intrusion  of  the  party-spirit,  degenerating  at  times  into  the 
faction-spirit,  has  been  responsible  for  a  deplorable  deterioration 
in  the  standards  and  methods  of  our  public  life,  and  has  culmin- 
ated in  depriving  Australia  of  representation  on  the  Imperial 
War  Conference.  We  have  failed  to  rise  whole-heartedly  to 
important  occasions  in  a  very  great  crisis,  apparently  because  we 
happen  to  be  geographically  situated  on  the  outer  edge  of  the 
outer  war-zone,  instead  of  inside  the  inner  war-zone.    . 

I  would  remind  you  of  our  absent  Soldier-Members.  Eight  of 
those  mentioned  in  my  last  address  are  still  abroad  on  active 
service,  and  were  all  well  when  he  heard  last.  At  the  Meeting 
in  September,  we  had  the  pleasure  of  welcoming  back  Mr.  C.  F. 
Laseron,  who  had  seen  service  in  Gallipoli  and  elsewhere,  and  is 
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still  suiFering  inconvenience  from  a  wound.  Another  Member, 
Mr.  C.  O.  Hamblin,  B.Sc,  left  during  the  year  for  the  front,  and 
carries  with  him  our  good  wishes.  Mr.  L.  M.  Harrison,  B.8c., 
some  time  ago  suspended  his  studies  at  Cambridge,  in  order  to 
join  the  British  forces  in  Mesopotamia,  as  entomologist.  May 
we  have  the  pleasure  of  welcoming  them  all  back  in  due  time  I 

The  7th  of  December,  1916,  was  the  twenty-fifth  anniversary 
of  the  death  of  Sir  William  Maeleay,  who  for  the  Members  of 
this  Society,  should  never  be  immbered  with  the  "unremem- 
bered  or  forgotten  dead."  Twenty-five  years  have  brought  about 
considerable  changes  in  the  personnel  of  the  Society,  so  that  the 
number  of  those  to  whom  Sir  William  was  personally  known  has 
gradually  diminished.  As  one  of  this  minority,  and  also  as  this 
is  our  first  Meeting  since  the  date  mentioned,  I  am  glad  of  the 
opportunity  of  calling  to  remembrance  the  Society's  indebted- 
ness to  the  large-hearted,  far-seeing  man  who  made  this  Society 
possible  in  its  present  developed  form.  The  Society  of  to-day, 
as  compared  with  the  Society  at  the  time  of  its  foundation  in 
October,  1874,  affords  a  very  fair  indication  of  the  progressive 
development  of  the  branches  of  Science,  in  which  it  is  particu- 
larly interested,  in  the  interval,  in  this  State.  Forty-two  years 
ago,  the  University  of  Sydney  was  without  a  Medical  School, 
and  consequently  there  was  no  provision  for  the  teaching  of 
biology.  The  Australian  Museum  had  no  scientific  staff'  other 
than  the  Curator.  The  Geological  Survey  Branch  of  the  Depart- 
ment of  Mines  was  the  only  Government  Institution  in  Sydney 
with  a  scientific  staff.  The  Department  of  Agriculture  and  the 
Technological  Museum  had  not  been  established.  The  forerunner 
of  the  Department  of  Public  Health  was  without  a  laboratory  or 
scientific  stafi'.  Under  scientific  conditions  of  so  rudimentary  a 
character  as  that  outlined,  this  Society  was  inaugurated,  by  men 
with  faith  in  the  future.  The  number  of  the  original  Members 
who  were  actively  interested  in  Natural  History  was  very  small, 
but  they  were  in  earnest,  and  they  were  backed  up  by  a  very 
creditable  number  of  sympathetic  supporters  desirous  of  seeing 
an  advance  in  the  status  of  Natural  Science  in  New  South  Wales. 


4  PRESIDENTS    ADDRESS. 

These  conditions  gave  Sir  William  an  opportunity,  for  which  if 
he  was  not  actually  looking,  he  was  quite  ready  to  accept  when 
it  offered.  For  the  rest  of  his  life,  he  became  forthwith,  in  the 
most  unostentatious  manner,  "the  head  and  the  heart  of  the 
Society,"  as  the  late  Dr.  Norton,  himself  an  original  Member, 
and  for  many  years  a  member  of  the  Council,  and  Hon.  Treasurer, 
on  one  occasion  aptly  described  him.  That  is  to  say,  in  the 
capacity  of  Hon.  Secretary,  Sir  William,  privately  and  without 
at  any  time  giving  publicity  as  to  the  extent  of  his  liberality, 
even  to  the  Council,  took  upon  himself  the  responsibility  of  pro- 
viding the  Society  with  a  temporary  home,  until  it  was  accom- 
modated in  the  Garden  Palace;  of  providing,  out  of  his  own 
resources,  for  the  acquisition  of  the  nucleus  of  a  valuable  library; 
of  defraying  so  much  of  the  office-expenses  and  of  the  cost  of 
publishing  the  Proceedings  as  the  limited  income  of  the  Society 
was  unable  to  meet;  and  of  taking  charge  of  the  whole  of  the 
executive  work,  except  in  the  Hon.  Treasurer's  department. 
Soon  after  the  conflagration,  which  completely  destroyed  the 
Garden  Palace  and  its  contents,  in  September,  1882,  Sir  William, 
at  his  own  expense,  placed  at  the  Society's  disposal,  a  more 
commodious  and  comfortable,  rented  house  ^than  it  had  ever 
before  occupied;  and  then,  without  saying  anything  about  it,  he 
took  the  lead  and  contributed  the  largest  share  in  remedying 
the  damage  and  destitution  caused  by  the  fire,  as  well  as  in 
keeping  the  current  work  of  the  Society  going,  as  if  nothing  had 
happened.  His  next  important  step  was  to  provide  the  Society 
with  a  permanent  home — the  building  in  which  we  are  now 
assembled — which  it  has  occupied  for  more  than  thirty-one  years; 
and  also  to  make  provision,  of  a  permanent  character,  for  the 
oversight  of  the  executive  work  of  the  Society  under  the  direc- 
tion of  the  Council;  meanwhile  continuing  his  generous  support 
in  the  way  of  financing  the  Society,  of  enlarging  the  library,  and 
of  improving  generally  its  status.  This  part  of  his  programme 
having  been  privately  carried  into  effect,  there  remained  the 
settlement  of  the  questions  of  converting  temporary  into  per- 
manent  conditions  for  securing  a   firm   financial  basis   for    the 
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Society,  and  the  settlement  of  the  details  of  his  scheme  for  the 
future  encouragement  of  research. 

The  Society's  history  then  is  naturally  divisible  into  two 
cliapters — a  first  period  of  seventeen  years,  during  the  whole  of 
which,  except  for  the  few  months  of  the  illness  which  ended  his 
labours.  Sir  William  voluntarily  and  without  saying  anything 
about  it  that  he  could  avoid,  personally  undertook  the  responsi- 
bility of  the  management  of  the  Society's  affairs  in  the  way  I 
have  indicated;  and  the  subse(iuent  period  of  a  little  more  than 
twenty-hve  years  to  date,  during  which  the  service  and  the 
assistance  which  he  voluntarily  rendered  during  his  lifetime, 
automatically,  one  may  say,  by  means  of  trusts  committed  to 
the  Council,  became  operant  after  his  decease.  Every  member 
is  in  a  position  to  know  what  these  amount  to,  now  that  Sir 
William's  plans  have  been  realised  completely.  But  the  realisa- 
tion did  not  come  about  quite  so  simply  or  so  soon  as  he 
expected,  the  most  important  deterrent  being  the  financial 
crisis  of  1893.  Just  about  the  time  that  all  difficulties  had 
been  overcome,  the  war  broke  out;  and  the  Society's  immediate 
future  is  likely  to  be  affected  as  possible  new  conditions  may 
arise  and  requii^.  In  1925,  only  eight  years  ahead,  the  Society, 
if  all  goes  well,  will  attain  its  jubilee;  and  this  we  may  expect 
to  be  celebrated  in  an  appropriate  manner.  It  will  also  furnish 
occasion  for  a  more  detailed  account  of  the  Society's  history 
than  has  hitherto  been  possible,  and  for  an  analysis  of  its  fifty 
years'  work.  Just  at  present,  what  I  wish  to  do  is  to  call  to 
mind  an  anniversary  that  is  not  without  interest  to  us;  to  point 
out,  to  new  Members  especially,  that  the  Society  has  a  history 
that  is,  in  large  measure,  bound  up  with  that  of  a  broad-minded, 
far-seeing,  generous  man,  without  whose  fostering  care  and  help 
there  would  have  been  no  such  Society  as  we  know  it,  and  whose 
memory  should  not  be  allowed  to  be  dimmed  by  the  lapse  of 
time;  and  that,  in  addition  to  the  material  benefits  which  he 
conferred  on  the  Society,  it  may  be  said  to  have  inherited  not 
only  his  example,  but  the  spirit  in  which  he  did  what  he  accom- 
plished.    Sir  William  was  under  no  sort  of  obligation  to  do  any- 
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thing  that  he  did  for  the  Society.  He  had  evidently  grasped 
the  idea  that,  at  bottom,  Ignorance  is  the  millstone  round  the 
neck  of  mankind,  that  it  is  primarily  ignorance  which  retards 
human  progress,  and  that  mistakes,  though  made  in  ignorance, 
have  to  be  paid  for  in  some  way  or  another.  He  had  the  know- 
ledge, the  leisure,  and  the  resources;  and  he  might  huxe  chosen 
the  "safe  disgrace"  of  being  affluently  idle.  Instead,  he  chose 
to  regard  these  as  a  trust  to  be  used  for  the  enlightenment  of 
ignorance,  and  the  advancement  of  knowledge;  and  so  he  served. 
This  is  his  claim  upon  our  unforgetfulness,  upon  our  regard,  and 
upon  our  co-operation.  And  we  may  say  of  him,  as  Lowell  said 
of  Jeffries  Wyman, 

He  widened  knowledge,  and  escaped  the  praise, 
for  this  was  his  twofold  aim;  and  in  so  far  as  he  was  personally 
concerned,  he  accomplished  it. 

Notwithstanding  the  abnormal  conditions  which  still  prevail, 
the  Society  has  been  able  to  continue  its  work  in  the  customary 
manner  as  well  as  circumstances  have  permitted.  The  serious 
effect  of  the  war  upon  our  exchange-relations  with  Societies  in 
Europe,  of  course,  continues.  The  total  number  of  exchanges 
and  donations  received  for  the  Session  1916-17  amounts  to  1243 
additions  to  the  library  (received  from  146  Societies,  Institutions, 
etc.,  and  12  private  donors),  as  compared  with  1028  for  1914-15) 
and  1285  for  1912-13  before  the  war.  The  apparent  improve- 
ment on  the  receipts  for  1914-15,  however,  is  merely  incidental, 
for  our  connnunications  with  over  forty  Societies  or  Institutions, 
from  which,  under  normal  conditions,  we  are  accustomed  to  hear 
at  least  once  during  the  year,  remain  in  a  condition  of  complete 
suspension.  We  have  lost  one  lot  of  despatches  for  England  by 
the  sinking  of  the  s.s.  "Arabia,"  but  fortunately  a  smaller  lot 
than  is  often  sent. 

The  concluding  Part  of  the  forty-first  volume  of  the  Proceed- 
ings for  1916  (945  pp.,  and  fifty-nine  Plates,  besides  numerous 
text-figures)  is  almost  ready  for  issue.  It  comprises  thirty-seven 
papers,  of  which  eleven  were  contributed  by  Linnean  Macleay 
Fellows  of  the  Society,  read  at  the  Meetings  during  the  Session. 
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Allowinci:  for  the  distract iiiiir  conditions  under  which  the  work  it 
records  has  been  carried  out,  it  may  fairly  be  considered  to  be 
an  important  addition  to  the  Series, 

Eleven  Ordinary  Members  were  elected  during  the  Session, 
four  resignations  have  been  received,  and  one  Corresponding 
Member  and  one  Ordinary  Member  have  been  lost  by  death. 
IVIoreover,  the  names  of  eighteen  Members,  whose  obligations 
have  remained  undischarged  for  unduly  long  periods,  will  be 
removed  prior  to  the  publication  of  a  new  issue  of  the  List  of 
Members.  The  effective  membership  of  the  Society,  therefore, 
stands  a  little  below  the  usual  level. 

Edgar  Albert  Smith,  I.S.O.,  F.L.S.,  F.Z.S.,  the  Society's  senior 
Corresponding  Member,  was  born  in  1847,  and  entered  the 
service  of  the  British  Museum  in  his  boyhood.  At  the  age  of 
twenty,  he  was  placed  in  charge  of  the  conchological  department, 
and  rose  to  be  Senior  Assistant  Keeper  in  Zoology.  His  life- 
woi'k  lay  in  the  naming  and  arranging  of  the  vast  collection  of 
more  than  forty  thousand  species  under  his  charge.  Though  he 
made  no  large  generalisations  or  startling  discoveries,  by  patient 
industry  he  extended  a  knowledge  of  the  Mollusca.  His  con- 
tributions to  scientific  literature  range  from  biief  notes  to 
weighty  monographs,  and  amount  to  nearly  four  hundred  publi- 
cations. A  keen  memory  and  long  experience  were  ever  at  the 
disposal  of  others  at  home  or  abroad,  so  that  his  help  and  kind- 
ness are  acknowledged  by  every  conchological  writer  of  the  present 
generation.  Mr.  Smith  retired  from  the  British  Museum  in 
1913.  He  was  elected  a  Corresponding  Member  in  the  early 
days  of  the  Society;  and  never  failed  to  supply  reprints  of  his 
papers.     He  died  on  July  22nd,  1916,  aged  68  years. 

J)v.  J.  H.  May,  a  Member  since  1901,  died  towards  the  end 
of  the  year  at  Bundaberg,  Queensland,  where  he  had  long 
resided,  and  practised  as  a  medical  man. 

The  death  of  Dr.  Edward  Pierson  Ramsay,  on  16th  December, 
1916,  aged  74,  well  known  in  Sydney  as  Curator  of  the  Aus- 
tralian Museum  from  1874-1895,  removed  another  interesting 
link  with  the  past.      He  was  a  Foundation-Member  of  both  the 
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Entomological  Society  of  New  South  Wales  and  of  this  Society; 
and,  as  the  only  otticial  representative  of  Zoology  in  this  State 
in  those  early  days,  he  was  a  most  useful  Member.  As  a  Mem- 
ber of  Council,  a  contributor  of  numerous  papers,  and  as  an  ex- 
hibitor of  zoological  and  other  specimens  of  interest,  he  rendered 
most  important  aid  in  support  of  the  Society,  and  in  furthering 
its  interests  during  the  critical  early  stages  of  its  history.  He  is 
well  represented  in  the  first  fourteen  volumes  of  the  Pi'oceedings 
(1875-1889).  In  1892,  shortly  before  his  retirement  from  the 
Australian  Museum  on  account  of  ill  health,  he  gave  up  his 
membership,  and  ceased  to  take  an  active  part  in  the  studies  in 
which  he  had  taken  an  enthusiastic  interest  for  so  long.  He 
was  well  acquainted  with  the  fauna  from  his  boyhood,  especially 
with  the  birds.  His  early  knowledge  of  it  covered  a  very  inter- 
esting pei'iod,  when  it  had  not  been  anything  like  so  seriously 
interfered  with  by  settlement  as  it  unfortunately  is  now.  His 
contributions  to  knowledge,  in  the  branches  in  which  he  was 
particularly  interested,  are  numerous  and  valuable,  because  he 
belonged  to  the  era  when  local  workers,  w4th  personal  knowledge 
of  the  fauna,  were  beginning  to  study  it.  A  record  of  his 
collecting  experiences  and  of  his  knowledge  of  the  gradual  growth 
of  Zoological  Science,  from  very  small  beginnings,  in  this  State, 
would  be  most  valuable  and  interesting.  It  is  to  be  hoped,  that 
during  the  leisure  of  the  later  period  of  his  life,  he  may  have 
been  moved  to  record  his  reminiscences  from  this  point  of  view. 
It  is  not  necessary  for  me  to  anticipate  the  historian  of  the  Aus- 
tralian Museum  by  attempting  to  give  a  more  detailed  account 
of  Dr.  Ramsay's  life  and  work. 

In  July  last,  in  consequence  of  the  threatened  shortage  of 
paper,  the  CWncil  decided  to  suspend,  for  the  present,  the  pub- 
lication of  the  Monthly  Abstract  of  Proceedings,  after  the  issue 
of  No. 33 9  for  the  month  named.  This  will  result  in  the  saving 
of  the  equivalent  of  10,800  pages  for  the  Session — a  matter  of 
some  importance  just  now.  The  first  of  the  series  made  its 
appearance  in  June,  1882,  three  months  before  the  Garden 
Palace  Fire;  and  the  issue  had  continued  uninterruptedly  for  just 
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over  thirty-four  years.  The  Society  has  one  copy  only  of  each 
of  the  first  three  numbers,  and  consequently  only  one  complete 
set.  The  destruction  of  the  Society's  records  up  to  September, 
1882,  has  deprived  us  of  any  knowledge  of  the  circumstances 
which  led  up  to  the  adoption  of  the  practice  of  publishing  a 
Monthly  Abstract;  and  the  matter  is  not  referred  to  in  the 
address  of  the  President,  at  the  following  Annual  Meeting  in 
January,  188.3.  It  was  doubtless  intended  to  keep  Members 
and  Societies  at  a  distance  in  touch  with  the  Society's  work;  and 
this  it  certainly  did,  because  the  "Zoologischer  Anzieger,"  up  to 
the  time  of  the  outbreak  of  war,  very  kindly  was  accustomed  to 
republish  the  zoological  portion  of  each  monthly  number. 
"  Nature,"  also,  for  many  years  has  helped  us  in  a  similar 
manner  by  publishing  the  abstracts  of  the  papers  read.  The 
Society's  indebtedness  to  these  two  journals,  for  their  co-opera- 
tion in  diffusing  a  knowledge  of  the  work  done  by  the  Society, 
is  considerable,  and  may  here  be  gratefully  acknowledged.  When 
conditions  again  become  normal,  the  question  of  the  resumption 
of  the  publication  of  the  Monthly  Abstract  may  be  expected  to 
receive  the  consideration  of  the  Council. 

As  regards  the  Proceedings,  the  Society's  printer  has  been 
able  to  obtain  the  necessary  amount  of  paper  so  far  required,  but 
at  a  substantial  increase  in  cost.  Printing  paper  is  not  manu- 
factured in  Australia  and  we  are  dependent  on  British  supplies. 
Now  that  the  nation  is  mobilised  for  war,  and  the  Government 
has  placed  restrictions  on  the  production  of  various  commodities 
for  the  sake  of  economy  in  man-power  and  tonnage,  we  are  likely 
to  feel  the  effect;  and,  just  at  present,  the  Council  does  not  know 
what  are  the  prospects  of  being  able  to  carry  on  our  publishing 
work  on  the  usual  scale  in  the  immediate  future.  At  any  rate, 
I  take  the  opportunity  of  reminding  Members  of  the  Council's 
appeal  for  all  possible  curtailment  in  the  size  of  papers  and  in 
the  notices  of  exhibits,  otherwise  it  may  necessitate  their  being 
declined,  or  being  subdivided,  and  taken  in  instalments.  The 
ability  to  deal  with  long  papers  is  deteriorating  until  conditions 
again  approach  the  normal;  and,  meantime,  economy  in  space  is 
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becoming  more  and  more  pressing  so  that  we  may  prepare  for 
any  stringent  conditions  that  may  arise. 

The  year's  work  of  the  Society's  research-staff  may  be  sum- 
marised as  follows: — - 

Dr.  R.  Greig-Smith,  Macleay  Bacteriologist  to  the  Society,  has 
continued  his  investigation  of  the  problem  of  soil-fertility.  The 
fifteenth  of  his  series  of  papers  treating  of  this  subject,  as  well 
as  a  short  paper  on  the  single  cell  cultivation  of  yeast,  have  been 
completed  and  handed  in;  and  will  be  taken,  in  their  turn,  during 
the  coming  Session. 

Dr.  J.  M.  Petrie,  Linnean  Macleay  Fellow  of  the  Society  in 
Biochemistry,  has  extended  his  observations  on  poisonous  Sola- 
naceous  plants,  and  on  the  occurrence  of  hydrocyanic  acid  in 
plants.  Two  papers  dealing  with  the  alkaloids  of  Native  To_ 
bacco,  and  of  Solandra  longijiora^  being  Nos.  ii.  and  iii.  of  the 
series  on  the  Chemical  Investigation  of  Poisonous  Plants  of  the 
N.O.  Solanace?B,  will  be  found  in  the  Proceedings  of  last  year. 
Nos.  iv.  and  v.  of  the  same  series,  which  deal  with  the  chemistry 
of  the  thi'ee  species  of  Duboisia,  together  with  No.  iii.  of  the 
series  on  hydrocyanic  acid  in  plants,  have  been  completed  and 
submitted  for  publication.  These  will  be  taken  in  their  turn 
during  the  coming  Session.  Meanwhile,  Dr.  Petrie  has  in  view 
the  further  elucidation  of  certain  problems  relating  to  cyano- 
genesis  in  plants. 

Mr.  E.  F.  Hallmann,  Liiniean  Macleay  Fellow  in  Zoology, 
completed  his  second  contribution  to  a  revisional  knowledge  of 
Australian  Sponges  early  in  the  year.  This,  like  its  predecessor, 
was  taken  in  three  sections  for  convenience.  Two  of  these  ap- 
peared in  Part  3  of  last  year's  Proceedings;  the  third  will  be 
found  in  the  concluding  Part  of  the  Volume.  Mr.  Hallmann 
has  since  been  at  work  upon  the  Desmospongite  collected  by 
the  Australasian  Antarctic  Expedition. 

Mr.  R.  J.  Tillyard,  Linnean  Macleay  Fellow  in  Zoology,  has 
successfully  carried  on  his  studies  on  Australian  Neuroptera,  and 
on  the  larval  respiration,  and  the  wing-venation  of  Odonata. 
Nos.  ii.,  iii.,  and  iv.  of  the  series  devoted  to  the  Order  Neuroptera, 
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together  with  a  paper  treating  of  the  emergence  of  dragonfly 
larvye  from  the  egg,  with  special  reference  to  the  problem  of 
respiration,  and  another  recording  important  conclusions  respect- 
ing the  radial  and  zygopterid  sectors  in  Odonata  and  the  forma- 
tion of  bridge-veins,  are  contained  in  the  Proceedings  for  1916. 
In  addition  to  these,  three  other  important  papers,  including  one 
upon  fossil  insects  from  Queensland,  have  been  completed  and 
submitted  for  publication.  These  will  be  taken  in  their  turn 
during  the  coming  Session.  Mr.  Tillyard  purposes  continuing 
his  work  on  the  Odonata  and  Neuroptera;  and  taking  up  also 
the  study  of  the  Orders  Perlaria  and  Trichoptera  on  similar 
lines.  In  January,  Mr.  Tillyard  visited  Cradle  Mountain,  in 
N.W.  Tasmania,  and  discovered  there  a  remarkably  rich  alpine 
fauna,  the  greater  part  of  which  is  new  to  science.  The  ancient 
Orders  of  the  Trichoptera  (Caddis-flies)  and  Perlaria  (Stone-flies) 
are  dominant  in  this  region;  about  thirty  new  species  of  the 
former  and  twelve  of  the  latter  were  obtained,  besides  a  number 
of  new  and  rare  Lepidoptera  and  Diptera.  Mr.  Tillyard's  book 
on  "The  Biology  of  Dragonflies"  was  published  early  this  year 
by  the  Cambridge  University  Press.  The  volume  is  one  of  the 
Cambridge  Zoological  Series,  edited  by  Dr.  Shipley.  Copies 
have  not  yet  reached  Australia,  but  may  be  expected  in  April  or 
May. 

Dr.  H.  S.  Halcro  Wardlaw,  Linnean  Macleay  Fellow  in  Physi- 
ology, has  completed  his  first  year's  work.  An  important  paper 
on  the  change  of  composition  of  alveolar  air  after  the  stoppage 
of  normal  breathing,  was  read  at  the  last  Meeting;  and  will  be 
found  in  the  concluding  Part  of  the  Proceedings  for  last  year. 
Dr.  Wardlaw  has  also  been  engaged  upon  a  very  promising 
investigation  of  the  range  of  variation  of  the  composition,  and  of 
the  values  of  certain  physical  properties  of  the  milks  of  individual 
cows. 

I  have  now  the  pleasure  of  making  the  first  public  announce- 
ment of  the  Council's  reappointment  of  Dr.  J .  M.  Petrie,  Mr.  E. 
F.  Hallmann,  Mr.  R.  J.  Tillyard,  and  Dr.  H.  S.  H.  Wardlaw  to 
Linnean  Macleay  Fellowships  for  a  period  of  one  year  from   1st 
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proximo;  and,  on  belialf  of  the  Society,  of  wishing  them  a  suc- 
cessful and  profitable  period  of  important  work. 

In  my  address  last  year,  T  alluded  to  the  many  problems  for 
the  Australian  Held-biologist,  and  to  the  fact  that  the  oppor- 
tunities for  research  of  this  kind  are  every  day  becoming  more 
restricted.  The  subject  to  which  I  directed  attention  particu- 
larly was  the  pollination  of  flowers  by  birds.  But  the  whole 
question  of  the  pollination-methods  of  Australian  plants  affords 
an  opportunity  for  interesting  and  valuable  field-work.  It  is 
remarkable,  when  the  unique  character  of  the  endemic  flora  is 
considered,  how  little  has  been  done;  and  on  looking  into  what 
has  been  accomplished,  I  was  impressed  with  the  amount  of  sup- 
plementary work  whicli  still  remains  to  be  done  in  relation  to 
the  species  examined  by  authors.  In  most  of  the  papers  on 
the  pollination  of  Australian  flowers,  we  find  that  the  writers 
only  examine  the  structure  of  the  flowers,  and  conjecture  what 
is  the  method  of  pollination,  with  perhaps  a  guess  at  the  order 
of  insects  lil<ely  to  supply  the  pollinators.  In  many  instances, 
no  field-work  was  attempted.  Of  course,  in  the  case  of  authors 
like  Darwin,  Delpino,  Hildebrand,  and  Henschel,  field-observa- 
tions on  the  plants  in  their  natural  habitats  were  quite  out  of  the 
question.  But  for  those  of  us  who  worked  at  the  plants  in  Aus- 
tralia, there  is  less  excuse.  At  the  same  time,  workers  who 
have  paid  some  attention  to  this  kind  of  research,  know  that,  in 
most  cases,  it  is  rare  to  see  native  insects,  except  Lepidoptera, 
visit  flowers.  There  are  exceptions,  such  as  An,(/ophoj'a  cordata, 
and  some  of  the  tea-trees,  which  have  very  large  numbers  of 
visitants.  I  have  found,  however,  that  any  of  our  flowers  that 
have  such  a  large  number  of  visitors,  are  of  a  generalised  type 
with  large  quantities  of  nectar  freely  exposed,  and  available  alike 
to  almost  any  insect.  There  is  no  special  mechanism  for  secur- 
ing cross-pollination.  When  we  examine  Knuth's  Pollination  of 
Flowers(l),  and  notice  the  huge  lists  of  insects  recorded  as  visiting 
a  single  species,  it  is  evident  that  European,  and  especially 
Alpine,  conditions  difi'er  very  much  from  ours.  One  thing  is 
certain,  any  one  desiring  to  observe  the  injects  at  our  plants. 
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must  be  an  early  riser.  Both  insects  and  birds  go  to  work  in 
the  early  morning,  when  their  appetites  are  sharpest,  and  when, 
perhaps,  a  larger  supply  of  nectar,  secreted  during  the  night,  is 
available. 

There  are  a  good  many  general  points  which  would  reward 
research.  There  is  some  difference  of  opinion  as  to  whether 
insects  notice  colour,  or  are  attracted  by  it.  But,  personally,  I 
consider  that  the  point  is  beyond  dispute.  I  believe  that  colour 
does  undoubtedly  act  as  a  signal.  On  one  occasion  I  saw  two 
ladies  on  the  lawn  at  the  Sydney  Cricket  Ground,  one  of  whom 
had  some  brilliant  artificial  flowers  in  her  hat.  They  were 
followed  up  and  down  by  two  examples  of  Papilio  Sarpedon, 
which  hovered  over  the  flowers  for  a  considerable  time.  I  have 
also  repeatedly  seen  hawk-moths,  which  had  flown  into  a  room 
about  dusk,  approach  the  patterns  of  flowers  on  the  wall-paper, 
and  on  cretonne-cushions,  and  extending  their  probosces,  attempt 
to  probe  them.  And,  when  collecting  hawk-moths,  I  once  suc- 
ceeded in  attracting  numbers  to  a  plant  on  which  I  had  fastened 
pieces  of  coloured  paper  roughly  tied  to  the  shape  of  tubular 
flowers.  Probably  bees  and  butterflies  have  the  colour-sense  in 
a  higher  degree  than  any  other  insects,  but  I  am  convinced  that 
most  insects  which  frequent  flowers  are  attracted  by  the  colour. 

Some  days  after  writing  the  above,  I  saw  a  small  electioneer- 
ing ticket  on  a  telegraph-pole,  exhorting  the  electors  to  vote  for 
Mr.  So-and-so.  It  was  green  with  red  lettering,  and  a  butterfly 
{Papilio  Sarpedon)  was  hovering  round  it,  touching  it  with  its 
proboscis,  and  now  and  then  alighting  on  it.  It  is,  I  think, 
quite  safe  to  infer  that  the  colour  attracted  the  insect.  It  bias 
been  said  that  insects  are  guided  more  by  form  than  colour,  but 
I  think  an  instance  like  this  is  a  sutticient  answer  to  that  objec- 
tion. The  oblong  shape  in  no  way  resembles  the  form  of  any 
flower. 

It  has  been  objected  that  we  should  not  take  for  granted  this 
purpose  for  colour,  on  the  ground  that  we  cannot  conceive  any 
other  explanation.  But  I  think  the  probabilities  favour  the 
theory.  A  species  of  Brunfelsia  is  cultivated  in  the  Botanic 
Gardens.      The   leaves  are   bright  green,  but  every  leaf  which 
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subtends  the  small  blue  flowers  has  its  apical  half  pure  white, 
thus  throwing  up  the  flowers  by  contrast  And  again,  while 
calyces  are  usually  dull  in  colour,  we  often  find  that  where  there 
is  no  corolla,  the  calyx  is  brilliantly  coloured:  and  where  both 
calyx  and  corolla  are  wanting,  bracts  and  spathes  (as  in 
Bougainvillea  and  Aroids)  have  conspicuous  colours.  I  certainly 
think  that  the  theory  of  colour-recognition  by  insects  is  sup- 
ported by  sufticient  evidence. 

In  Darwin's  Forms  of  Flowers  (2),  there  is  a  list  of  fifty  genera 
of  plants  having  cleistogamous  flowers.  Fifteen  of  these  genera 
extend  to  Australia,  but,  so  far  as  I  know,  cleistogamous  flowers 
have  been  recorded  in  only  two  of  them,  ThfiIymitra(S),  and  Pavo- 
nia,  and  in  addition,  in  I/ypoxis(i).  Among  the  Orchids,  there 
are  one  or  two  other  genera  which  are  either  cleistogamous  or 
chasmogamous  {Calochilus).  Are  cleistogamous  flowers  found 
in  any  of  our  native  species  of  Eraiithemnm,  RiielUa,  Viola, 
Oxalis,  Lespedeza,  Glycine,  Drosera,  Jn.nciix,  or  Commelyua  ?  I 
have  not  been  able  to  And  any  in  Ey-anthemum    Viola,  or  Oxalis. 

Little,  that  is  definite,  is  on  record  about  the  pollination  of 
Eucalyptus,  or,  with  one  exception,  of  Acacia.  I  looked  up  both 
Orders  in  Hermann  Miiller's  and  Knuth's  books,  and  was  greatly 
astonished  to  find  that  neither  book  has  any  reference  at  all  to 
the  Myrtacese.  The  Order  seems  to  have  been  passed  over  by 
inquirers  into  pollination  methods.  And  very  few  observations 
are  recorded  on  Acacia.  In  the  case  of  Eucalyptus,  we  know 
tljat  the  flowers  are  visited  by  the  brush-tongued  lories,  and  by 
sonie  of  the  honey-eaters.  In  a  paper  by  Mr  Swinnerton(5)  "On 
Short  Cuts  by  Birds  to  Nectaries,"  being  observations  made  in 
South  Africa,  he  mentions  E  ficifolia  as  being  visited  by  Sun- 
birds,  and  also  by  other  birds,  as  well  as  insects.  He  believes 
that,  in  South  Africa,  this  species  is  chiefly  pollinated  by  hive 
bees,  and  Sphingidje.  The  Eucalyptus  flower  being  of  a  shallow, 
open  type,  with  much  nectar,  it  seems  rather  extraordinary  that 
it  should  be  pollinated  by  Sphinges.  The  lories,  having  a  short 
tongue,  are  certainly  well  adapted  for  the  work,  but  I  should 
have  thought  that  slender-billed  birds,  and  long-tongued  moths 
would  not  be  likely  to  pollinate  the  flowers. 
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Nowadays,  introduced  hive-bees  are  usually  the  most  con- 
spicuous visitors,  both  to  garden-plants,  and,  in  localities  not 
too  remote  from  settlement,  also  to  native  plants,  including 
Eucalypts,  Banksias,  and  Grevilleas  Bee-keepers  are  glad  to 
have  Eucalypt  forest  in  proximity  to  their  apiaries.  In  some 
cases,  doubtless,  the  hive-bees  are  instrumental  in  efiecting 
pollination.  But  in  others,  they  merely  deprive  the  flower- 
frequenting  birds  of  their  birthright,  without  accomplishing 
anything  for  the  benefit  of  the  plants. 

The  only  observation  on  the  pollination  of  Acacia  that  I  have 
been  able  to  discover,  is  a  paper  on  A.  cdastri/olia (6),  by  Mr.  O, 
Sargent.  There  is  a  reference  in  Hermann  Miiller  to  an  Acacia 
in  which  the  central  flower  of  the  head  is  converted  into  a  great 
nectary;  and  some  observations  on  the  relation  between  extra- 
floral  nectaries  and  the  flowering  period  of  several  of  our  Acacias, 
are  recorded  in  tl>e  Australian  Naturalist(7). 

The  earliest  references  I  can  trace  to  the  pollination  of  Aus- 
tralian flowers  are  those  of  Henschel,  1820(8),  Hildebrand, 
1867-70(9),  and  Delpino,  1868-73(10).  They  appear  to  have 
contained  references  to  the  fertilisation  of  the  Proteacese  and 
Goodeniacea^;  but  as  I  cannot  consult  these,  I  am  unable  to 
speak  definitely  about  them.  It  is  tolerably  certain,  however, 
that  they  were  merely  observations  on  the  mechanisms  of  the 
flowers  as  seen  in  cultivated  plants.  In  R.  Brown's  (not  the  R. 
Brown)  Manual  of  Botany (11),  there  is  a  very  good  account  of 
indusiate  stigmas  in  theGoodeniacese.  He  says,  "This  arrange- 
ment of  the  stigma  ....  favours  fecundation.  The  five  anthers 
are  in  the  form  of  an  arch  under  which  lies  the  indusiate  stigma. 
Accordingly,  when  the  anthers  dehisce  introrsely,  the  pollen 
falls  directly  into  the  cup-shaped  indusium,  and  there  performs 
its  functions  towards  fecundation."  Brown  falls  into  the  trap, 
as  several  of  us  did,  of  supposing  that,  when  the  pollen  was  in 
the  cup,  the  process  was  at  an  end. 

In  1867,  Bentham  read  a  paper  before  the  Linnean  Society  on 
the  Stigmatic  Apparatus  in  Goodenoviese,  in  which  he  says,  "  It 
is  in  order  to  call  to  the  subject  the  attention  of  any  observers 
who  may  have  any  species  in  cultivation,  and  still  more  of  those 
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of  our  Fellows  who  may  be  resident  in  Australia,  that  I  lay 
before  the  Society  the  peculiarities  which  I  have  observed." 
And  he  follows  this  up  in  the  Flora  Australiensis  (Vol.  iv.)  by 
saving  :  "  Goodenoviese  are  readily  known  by  the  remarkable 
indusium,  which  evidently,  together  with  the  peculiar  surround- 
ing hairs  of  the  style  or  of  the  corolla,  acts  a  considerable  part 
in  assisting  the  proper  impregnation  of  the  stigma.  The  con- 
trivances by  which  this  impregnation  is  impeded,  retarded,  or 
promoted,  appear  to  be  very  different  in  different  genera,  as,  for 
instance,  in  Goodenia,  Leschenaultia,  and  Dampiera,  and  are 
well  worthy  of  careful  observation  on  the  part  of  botanists  resi- 
dent in  Australia,  where  the  flowers  can  be  observed  subject  to 
the  natural  operations  of  insects,  as  well  as  of  climatological  and 
other  external  influences,"  His  account  of  the  mechanisms  in 
the  former  paper  is  extremely  good,  really  wonderful  when  we 
consider  that  he  saw  only  dried  specimens  of  the  great  majority 
of  the  species.  Notwithstanding  the  very  curious  nature  of  the 
floral  arrangements,  his  pious  aspirations  were  many  years 
without  fulfilment. 

It  was  natural  that  Darwin  should  be  attracted  by  the  unusual, 
floral  mechanism  described,  and,  in  1860,  he  had  the  opportunity 
of  observing  Leschenaulta  formosa,  publishing  a  shOrt  paper  in 
1871.     The  part  of  the  Gardener's  Chronicle  in  which  it  appeared 
does  not  seem  to  be  in  any  of  the  Sydney  libraries. 

The  next  attempt  to  solve  the  riddle  is  due  to  the  late  Mr.  E. 
Haviland,  who,  in  1882,  began  a  series  of  papers  on  plants  in  the 
neighbourhood  of  Sydney.  Among  them  was  one  on  the  fertilisa- 
tion of  Goodenia  ovata{i3).  In  this  paper,  Mr.  Haviland  gave  an 
account  of  the  floral  mechanism,  but  missed  one  or  two  of  the 
most  important  points.  In  the  buds,  the  anthers  are  arranged 
arching  over  the  open  mouth  of  the  indusium,  at  the  bottom  of 
which  is  the  immature  stigma.  The  bud  is  then  in  an  upright 
position,  and  the  style  lengthens  very  rapidly.  The  membranous 
edges  of  the  petals  are  folded  so  as  to  keep  the  anthers  closely 
pressed  over  the  style  and  indusium;  and,  as  the  latter  grows 
up,  the  anthers  dehisce  and  shed  their  pollen  into  the  indusium. 
Then  the  indusium   closes,  the  flower  changes  to  a   horizontal 
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position,  and  the  style  takes  up  such  a  position  that  the  open 
mouth  of  the  indusium  is  behind  the  two  upper  petals  At  this 
time,  the  stigma  begins  to  grow  up  from  the  bottom  of  the  in- 
dusium, and  pushes  the  pollen  out  through  the  fringe  of  hairs 
on  its  edge.  An  insect  (and,  so  far  as  I  have  seen,  only  beetles 
visit  the  flowers)  pushing  its  way  into  the  flower,  causes  the  two 
upper  petals  to  part,  and  the  elasticity  of  the  style  causes  it  to 
bend  downwards,  the  mouth  touching  the  back  of  the  insect,  and 
depositing  the  pollen  thereon.  At  a  later  stage,  the  stigma 
emerges  from  the  cup,  and  then  matures;  and  when  a  pollen- 
dusted  visitor  arrives,  the  pollen  is  taken  up  in  the  same  way 
by  the  now  sticky  stigma. 

Mr.  Haviland  does  not  seem  to  have  seen  the  pollen  packed 
in  the  indusium,  nor  the  emergence  of  the  stigma  I  followed 
up  Mr.  Haviland's  paper  by  one  on  another  species  (14),  in  which 
I  gave  an  account  of  the  process  up  to  the  closing  of  the  in- 
dusium; and  came  to  the  not  inexcusable  conclusion  that  it  was 
a  case  of  self-pollination.  Mr.  Haviland  wrote  a  note  criticising 
my  paper,  and  reiterating  his  opinion  that  pollination  was 
effected  by  insects  receiving  pollen  from  the  anthers,  and  after- 
wards placing  it  on  the  stigma.  But  in  two  later  papers  (16),  I 
gave  my  experience  of  a  large  number  of  flowers  of  Sccevola, 
Selliera,  Brunonia,  and  Dampiera,  in  all  of  which  the  process 
is  just  as  I  have  described  above,  although  there  are  minor 
diff'erences  in  details.  Since  then.  Archdeacon  Haviland,  Mr. 
E.  Haviland's  son,  has  described  the  pollination  of  Goodenia 
cycloptera{i.%).  His  observations,  in  the  main,  agree  with  w^iat 
I  have  stated,  but  he  found  that,  at  the  stage  when  the  pollen 
ripened  in  the  indusium,  the  mouth  of  the  latter  opened.  This 
is  a  feature  that  I  have  not  observed  in  any  of  the  species 
examined  by  me.  One  of  the  conclusions  in  my  first  paper  was, 
that  G.  hederacea  was  self-pollinated.  Evidently,  in  the  later 
papers,  I  liave  not  made  it  quite  plain  that  I  had  abandoned 
that  idea,  for  Archdeacon  Haviland,  knowing  that  G.  hederacea 
was  a  decumbent  species  while  G.  ovata  was  an  erect  species, 
cross-pollinated,  looked  into  the  question  as  to  whether  the  erect 
species  might  be  cross-  and  the  decumbent  species  self-pollinated. 
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But  he  found  that  this  was  untenable  for  G.  cy  dopier  a.  T,  for 
my  part,  am  confident  that  all  species  of  Goodeniacese  are  cross- 
pollinated.  Archdeacon  Haviland  also  observed  that  a  native 
bee  was  the  pollinating  agent  in  this  species. 

Mr.  E.  Haviland's  papers  included  observations  on  Lobelia, 
and  Wahlenhergia,  and  I  also  worked  out  the  pollination  of  these, 
and  of  three  species  of  Ccmdolha  {Stylidium).  Comparing  the 
methods  of  pollination  in  these  three  families  and  Composita^, 
(the  four  being  closely  related  and  placed  together  in  tlie  series 
Campanulatse  of  the  Sympetalese),  we  find  that  a  very  similar 
arrangement  of  the  stamens  and  pistil  is  so  modified  in  each 
family  as  to  secure  cross-pollination  in  verydifterent  ways.  The 
CucurbitaceiF,  belonging  to  the  same  series,  having  separate 
staminate  and  pistillate  flowers,  necessarily  do  not  present  the 
peculiarities  which  follow.  In  all  the  families,  at  some  stage  of 
flowering,  the  stamens  form  a  close  ring  or  rather  tube,  enclosing 
the  style.  In  Compositie,  they  are  higher  than  the  closed 
stigma,  which  grows  out  through  the  tube,  pushing  the  pollen 
before  it.  Insects  visiting  the  flower-heads  remove  the  pollen: 
later  on,  the  stigma  opens  and  curls  back,  and  is  then  likely  to 
be  pollinated  by  visitors.  But  if  not,  it  always  has  the  chance 
of  getting  its  own  pollen  or  that  of  neighbouring  flowers  when 
the  stigmatic  lobes  curl  round,  as  they  do  later. 

In  Lobeliacese,  the  stamens  also  form  a  tube,  with  the  closed 
stigma  at  the  base  of  the  tube.  When  the  anthers  are  about  to 
dehisce,  the  style  lengthens  rapidly,  and  the  pollen  is  pushed 
out  of  the  anther-tube,  a  process  assisted  by  the  fact  that  the 
outside  of  the  stigma  is  covered  with  delicate,  beaded  hairs. 
When  the  closed  stigma  finally  emerges  from  the  tube,  the  hairs 
wither  and  drop  off,  carrying  any  adherent  pollen,  and  then  the 
bifid  stigma  opens,  and  is  ready  to  receive  pollen  from  visitors. 
In  this  case,  there  is  no  provision  for  self-pollination  if  cross- 
pollination  does  not  ensue,  and  the  ovaries,  in  that  case,  do  not 
develop. 

In  Wahlenbei-gia,  the  stamens  are  arranged  so  that  the  anthers 
dehisce,  and  leave  the  pollen  attached  to  the  style,  which  is  pro- 
vided   with   sticky   glands.     The   trifid  stigma  is,  at  this  time, 
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closed.  Insects  making  their  way  down  tlie  tube,  gradually 
remove  all  the  pollen.  Then  the  stigma  opens,  exposing  the 
stigmatic  surface,  and  pollen-laden  insects  are  certain  to  deposit 
some  of  it  on  that  surface 

In  the  Goodeniacese,  the  stamens  again  form  a  ring  round  the 
style,  having  the  open  indusium  on  a  level  with  the  base  of  the 
anthers.  The  style  grows  rapidly  upwards,  and,  aided  by  its 
rim  of  stiff  hairs,  brushes  out  all  the  pollen  which  falls  into  the 
cup.  'J'he  indusium  then  closes  tightly,  after  which  the  style 
and  indusium  take  up  a  position  in  the  tube  of  the  flower,  so 
that  when  an  insect  forces  its  way  into  the  tube  of  the  flower, 
the  indusium  comes  down  on  its  back.  Later,  the  enclosed 
pollen  is  forced  out  through  the  hairs,  which  act  like  a  sieve,  by 
the  upward  growtii  of  the  stigma  in  the  cup.  Finally,  the  stigma 
comes  out,  matures,  and  is  ready  to  receive  pollen. 

In  the  Candollacepe,  the  ring  of  stamens  is  no  longer  found; 
they  unite  with  the  style,  so  that  the  stigma  and  anthers  form  a 
disc  on  the  end  of  a  long,  bent  arm,  which  is  sensitive.  The 
anthers  mature  tirst,  and  cover  the  stigma,  which  is  then  very 
minute,  and  immature.  When  insects  visit  the  flower,  the  arm 
flies  over  and  deposits  pollen  on  their  backs.  When  all  the 
pollen  is  exhausted,  the  anthers  slirivel,  and  the  stigma  grows 
rapidly  and  matures.  In  this  stage,  when  visited  Vjy  a  pollen- 
bearing  visitant,  the  stigma  picks  it  up  when  it  reflexes. 

Another  family — the  Proteace^e— is  well  worthy  of  attention, 
not  only  because  it  is  largely  Australian,  but  also  on  account  of 
the  peculiarities  of  the  floral  structure.  Bentham(17)  recognised 
that  the  structure  was  significant,  and  drew  attention  to  it  in 
the  vain  hope  that  local  observers  would  investigate  the  subject. 
Delpino,  in  the  same  year(io),  gave  some  account  of  the  mechan- 
ism, and  hazarded  the  opinion  that,  in  several  species,  honey- 
sucking  birds  are  the  pollinators.  Hildebrand  also  refers  to  the 
subject (9).  There  are  several  distinct  types  of  floral  mechanism. 
In  the  Suborder  Nucamentacea^,  the  flowers  are  simple  and 
regular,  and  pollination  is  effected  both  by  birds  and  by  insects. 

In  Conospermum,  the  flowers  are  small,  but  clustered  together. 
The  anthers  burst  open  when  touched,  and  fling  the  pollen  on 
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the  visitor,  which,  in  this  case,  is  always  an  insect — mostly  a  fly 
or  a  bee.  At  the  same  time,  the  style  takes  up  a  new  position. 
In  Grevillete,  Embothriea?,  and  Banksia?,  the  flowers  are  mostly 
irregular  and  generally  bird-pollinated,  Lortiatia  being  an  excep- 
tion in  the  second  of  those  tribes.  (Lomatia,  by  the  way,  makes 
a  poor  recompense  to  insect- workers.  Some  years  ago,  1  recorded 
the  fact  that  flies  feeding  on  the  nectar  died  in  numbers,  and 
Dr.  Petrie  thought  that  hydrocyanic  acid  was  the  cause.  Re- 
cently a  correspondent  has  drawn  Mr.  Maidens  attention  to  a 
similar  case.  It  is  only  at  certain  stages  of  flowerings  that  the 
insects  are  killed).  Among  these,  there  is  considerable  diversity, 
although  the  general  plan  is  the  same  in  all — the  pollen  is  de- 
posited in  the  bud-stage  on  the  disc  surrounding  the  stigma. 
Then  the  style  pulls  itself  free,  and  stands  up.  Birds  visiting 
the  flowers  remove  the  pollen  and  transfer  it  to  the  minute 
stigmas  of  other  flowers.  Mr.  Fletcher  has  drawn  attention  to 
a  very  interesting  case  of  crossing  between  GreviUea  lavrifolin 
and  G.  acanthi/olia;  but  he  has  not  yet  completed  his  observa- 
tioDS.  Hybrids  among  the  Proteacei^  are  only  possible  when  both 
parents  have  flower-heads  of  such  a  kind  that  the  pollinatoi's 
approach  them  in  the  same  way,  and  styles  of  such  a  length  that 
the  style-summit  of  each  touches  the  bird  in  the  same  place. 
Thus  a  species  with  a  secund  raceme  would  not  be  likely  to  be 
pollinated  from  a  species  with  a  round  head  of  flowers.  The 
only  observations  on  Australian  Proteacete  by  local  botanists 
that  I  have  been  able  to  trace  are  by  Dr.  Shirley(18),  and  a  note 
on  Telopea  and  Stenocarpus  by  myself  (19).  Mr.  W.  M.  Carne 
favoured  me  with  some  MS.  notes  on  GreviUea  robusta,  of  which 
the  following  is  a  precis.  The  flowers  grow  in  a  long,  horizontal 
raceme,  and  the  basal  ones  open  flrst.  At  the  tip  will  be  found(  1 ) 
unopened  flowers,  or  partly  open,  but  with  the  stigma  still 
attached  to  the  perianth.  Proceeding  towards  the  base  of  the 
raceme,  we  find  (2)  the  style  free,  with  the  pollen  attached  all 
round  the  small,  central  stigma,  which  is  not  yet  mature.  Then 
follow  (3)  flowers  with  the  perianth  bent  away  from  the  style, 
pollen  becoming  dry,  and  a  drop  of  nectar  appearing  in  the 
an^^le  between  the  perianth  and  the  stipes  of  the  ovary.      The 
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Stigma  is  now  probably  receptive.  Near  the  base,  (4)  the  peri- 
anths have  fallen,  nectar  is  present,  and  the  stigma  mature,  and 
ready  for  pollen.  The  last  stage  (5)  is  the  setting  of  seed,  or  the 
fall  of  the  flower  if  pollination  has  not  taken  place. 

The  flowers  are  freely  visited  by  Hymenoptera  and  Diptera. 
Owing  to  the  height  of  the  stigma,  however,  it  is  only  rarely 
that  insects  pollinate  the  flowers.  Silver-eyes  and  sparrows  also 
visit  the  flowers.  The  former  cling  to  the  lower  side  of  the 
raceme,  inserting  the  tip  of  the  beak  in  the  nectary  at  the  base 
of  the  ovary,  pulling  the  flower  over  on  its  stalk  In  pulling 
the  flowers  down,  the  stigmas  of  stages  3  and  4  are  sometimes 
rubbed  against  those  in  stages  2  and  3,  and  thus  cross-pollination 
may  ensue.  Sparrows  alight  in  the  middle  of  the  raceme,  and, 
in  moving  about,  probably  cause  pollination.  Observation  of 
seeding  racemes  shows  that,  as  a  rule,  the  flowers  near  the  base 
only  are  pollinated,  probably  from  the  other  flowers  near  bv. 
Those  near  the  tip,  if  pollinated  at  all,  receive  the  pollen  from 
the  flowers  of  other  racemes 

In  Dr.  Shirley's  paper,  he  mentions  that,  in  Grevillea  (species 
not  mentioned)  the  tube  of  the  style  appears  first  at  the  base, 
and  develops  upwards.  It  is  lined  with  cells  resembling  those 
of  the  stigmatic  tissue,  and  it  is  only  when  the  tube-development 
reaches  the  tip  of  the  style,  that  a  true  stigma  is  formed.  The 
interior  of  the  tip  of  the  style  is  lined  with  peculiar,  large,  thick- 
walled,  dotted  cells,  probably  a  nutritive  tissue  absorbed  bv  the 
living  tissue  of  the  style-tube.  A.  S.  Wilson(20)  has  speculated 
on  the  likelihood  of  the  loose,  cellular  substance  of  the  interior 
of  styles,  acting  like  a  plug  of  cotton-wool  in  a  culture-flask,  in 
keeping  out  fungus-spores  from  the  cavity  of  the  ovary. 

Enough  has  been  said,  however,  to  show  that  both  field  and 
laboratory- work  well  worth  while  can  be  found  in  this  thoi-ouuhlv 
Australian  Order. 

I  have  already  alluded  to  the  want  of  systematic  observations 
on  the  method  of  pollination  in  Acacia  and  Eucalyptus.  It  is  a 
very  lamentable  thing  that  no  one  has  taken  these  genera  up. 
Here  we  have  two  very  large  and,  from  either  the  scientific  or 
the  ecohomic  points  of  view,  very  important  and  characteristic 
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genera,  and  yet  no  one  seems  to  have  attempted  to  solve  these 
important  problems.  Certainly  some  observations  have  been 
made  in  America  and  South  Africa,  but  it  is  obvious  that  these 
are  of  little  value  from  an  Australian  point  of  view.  The  accents 
of  pollination  are  not  the  same,  though  of  course  we  may  get 
suggestive  hints  which  will  assist  the  local  worker  when  he 
arrives. 

Dr.  Brandis(21i  has  recorded  some  interesting  notes  on  the 
flowering-season  of  Acacia  dealhata  in  India.  Trees  planted  in 
1845,  up  till  the  year  1850,  flowered  in  October,  corresponding 
with  the  Australian  tlowering-time.  About  1  860,  they  were  ob- 
served to  flower  in  September,  in  1870  in  August,  in  1878  in  July, 
and,  in  1882,  they  began  to  flower  in  June,  the  spring  month 
there,  and  corresponding  with  October  in  Australia.  I)r.  Brandis 
goes  on  to  say  :  —  "  Having  watched  the  flowering  of  these  trees 
for  nearly  forty  vears,  thei-e  cannot  be  any  doubt  in  the  matter, 
and  it  is  a  curious  fact  that  it  should  have  taken  the  trees  nearly 
forty  years  to  regain  their  habit  of  flowering  in  the  spring.  .  .  . 
I  have  tried  to  see  if  any  similar  change  of  season  can  be  traced 
at  Kew.'  Plants  there  are  grown  under  glass,  and  flower  in 
early  spring  or  towards  the  end  of  winter,  say  February. 
"  The  evidence  then,  so  far  as  it  goes,  would  seem  to  indicate  that 
the  flowering-time  had  also  progressively  worked  back  in  Eng- 
land, though  under  more  artificial  conditions." 

Mr.  Howard  Fox,  of  Falmouth,  writing  on  January  29th, 
1883,  reported  that  several  trees  of  Acacia  dealhata,  30  ft.  high, 
in  the  open  air,  had  been  in  flower  for  ten  days,  but  not  so  fully 
as  they  might  be  expected  to  be  in  a  fortnights  time (22). 

This  bears  only  indirectl}^  on  pollination-problems.  A  large 
majority  of  our  plants  flower  in  winter,  and  it  is  possible  that 
the  scarcity  of  insects  at  that  season  may  have  resulted  in  the 
modification  of  the  flower  towards  bird-pollination.  An  inter- 
esting observation  connected  with  this  is  recorded  by  Mr.  J.  G. 
Cooper  (23),  who  states  that  the  nesting-season  of  the  Anna 
humming-bird  {Calypte  a/ma)  had  altered  from  March  15  to  Feb. 
15-20  since  the  extensive  cultivation  of  Eucalypts  ip  California. 
"The  extensive  cultivation  of  Australian    trees,   perhaps,  may 


president's  address.  23 

have  helped  to  make  this  early  nesting  moie  general,  as  in  this 
climate,  such  trees,  as  well  as  other  subtropical  garden-plants, 
are  covered  with  flowers,  supplying  winter-food  for  these  hum- 
ming-birds more  plentifully  than  the  native  plants  formerly  did. 
But  whether  or  not,  my  boy  (eight  years  old)  found  three  nests 
of  this  species  within  a  stones  throw  of  our  house,  all  on  low 
branches  of  Eucalyptus  (or  Australian  blue-gum)  between  Feb- 
ruary 15th  and  20th.  The  trees  are  covered  most  of  the  winter 
with  large  flowers,  in  which  there  is  much  honey,  and  the  Acacias 
of  several  species,  also  blooming  at  this  season  (like  most  anti- 
podal trees)  have  been  very  attractiA^e  to  the  hummers  as  well 
as  to  the  minute  insects  on  which  they  feed.  They  have  like- 
wise utilised  the  long,  silky  stamens  of  some  Acacias  in  building 
their  nests,  though  still  using  chiefly  the  down  from  various 
native  plants."  He  mentions  having  found  young  birds  of  the 
species  mentioned,  which  must  have  been  hatched  as  earlv  as 
March  1st. 

Id  any  review  of  work  on  the  pollination  of  Australian  plants, 
one  cannot  omit  that  done  by  Mr.  R.  D.  Fitzgerald  on  the  Aus- 
tralian Orchids.  Tn  this  work,  begun  in  1875,  there  are  inanv 
references  to  the  pollination  of  Australian  species.  I  would 
like  to  say  here  that  I  think  it  is  a  distinct  loss  to  science  that 
the  publication  of  this  work  has  been  discontinued.  T  had  the 
honour,  and  the  very  great  pleasure  of  knowing  Mr.  Fitzgerald, 
and  of  collecting  orchids  for  him  for  many  years.  I  know  that 
his  work  was  a  labour  of  love,  and  that  a  large  pait  of  it  still 
remains  unpublished.  Every  one  who  has  studied  the  orchids 
knows  how  valuable  his  book  is,  particularly  for  its  clearing  up 
the  confusion  which  arose  from  the  description  and  naming  of 
plants  from  dried  specimens.  Any  description  of  an  orchid 
which  is  not  based  on  the  examination  of  fresh  specimens  is  not 
of  much  value.  I  would  urge  that  the  question  of  the  continu- 
ation of  Mr.  Fitzgerald's  great  work,  as  a  State  undertaking  of  a 
special  character,  should  not  be  lost  sight  of. 

Before  closing,  T  would  like  to  once  more  draw  attention  to 
the  subject  of  bird-destruction.  Consideration  of  the  problems 
of  pollination  of  Australian  plants  shows  that  many  of  the  most 
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characteristic  species,  particularly  of  the  Proteacese,  depend 
entirely  on  birds,  chiefly  the  Meliphagidse  and  the  honey-eating 
lories.  The  former  birds  are  particularly  confiding,  a,nd  so  aie 
easily  destroyed;  and  the  lories  have  always  been  considered  fair 
game,  and  also  are  very  liable  to  be  slaughtered  because  of  their 
gregarious  habits.  The  consequence  may  be  that,  if  these  biids 
die  out,  many  of  our  endemic  trees  and  plants  will  cease  to  pro- 
duce seeds,  and  in  time  will  become  extinct.  I  would  ask  our 
Members  to  become  active  propagators  of  the  "Spare  the  Birds" 
doctrine. 

In  conclusion,  I  would  like  to  express  the  wish,  in  which  all 
of  us  may  join,  that  the  Linnean  Society  of  New  South  Wales 
may  continue  to  flourish,  and  do  as  good  work  in  the  future,  as 
it  indubitably  has  in  the  past. 
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Mr.  J.  H.  Campbell,  Hon.  Treasurer,  presented  the  halaiice 
sheets  for  tlie  year  1816,  duly  signed  by  the  Auditor,  Mr.  F.  H. 
Rayment,  F.C.P.A.,  Incorporated  Accountant;  and  he  moved  that 
they  be  received  and  adopted,  which  was  carried  unanimously. 
The  income  accounts  are  summarised  in  the  following  table  :^ — 


Heads  of  Expenditure. 

General. 

Bacteriology. 

Fellowships. 

Total. 

Administration 

Maintenance     

Publication       

Research  (Salaries)     ... 
Capital  Accounts 

Totals        

£ 

514 
102 
239 

616 

1,471 

£ 
33 

28 

AOO 
461 

£ 
2 

197 

1.600 

300 

2,099 

£ 

549 
130 
436 
2,000 
916 

4,031 

Income  (all  sources)    . . . 

1,241 

533 

2,099 

3,873 

■ 

No  nominations  of  other  Candidates  having  been  received,  the 
President  declared  the  following  elections  for  the  Current  Session 
to  be  duly  made: — President:  Dr.  H.  G.  Chapman,  B.»S. 
Members  of  Council  (to  fill  six  vacancies):  Mr.  J.  E.  Carne, 
F.G.S.,  Prof.  T.  W.  E.  David,  C.M.G.,  D.Sc,  F.R.8.,  Mr.  \V.  S. 
Dun,  Prof.  W.  A.Haswell,  D.Sc,  F.R.S.,  Messrs.  A.  H.  8.  Lucas, 
M.A.,  B.Sc,  and  J.  H.  Maiden,  I.8.O.,  F.R.S.  Auditor:  Mr. 
F.  H.  Rayment,  F.C.P.A. 

On  the  motion  of  Mr.  A.  H.  S.  Lucas,  a  very  cordial  vote  of 
thanks  to  the  retiring  President,  was  carried  by  acclamation. 
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ORDIXARY  MONTHLY  MEETING. 

March  28111,  1917. 

Dr.  H.  G.  Chapman,  President,  in  the  Chair. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (29th  November,  1916),  amounting  to  33  Vols., 
206  Parts  or  Nos.,  47  Bulletins,  15  Reports,  and  10  Pamphlets, 
received  from  92  Societies,  etc.,  and  one  private  donor,  were 
laid  upon  the  table. 
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ON  THE  MORPHOL()(fr  OF  THE  CAUDAL  GILLS  OF 
THE  LARY.^]  OF  ZYGOPTERTl)  DRAGONFLTES. 

TxTHODUCTioN,    Paht  i.   (Gexkral  Morphology),   and  Part  ii. 

(Studip:s  ok  thk  Separate  Types). 

By  R.  J.  TiLLYARD,  M.A.,   B.Sc,  F.L.S.,  F.E.S.,  Linnean 

Macleay  Fellow  of  the  Society  in  Zoology. 
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Introduction. 
In  the  year   1913,  I  Ijegan  an  extended  study  of  the  Yarious 
organs  which  function  as  gills  in  the  body  of  the  Dragonfly  larva. 
As  is  well  known,  one  great  division  or  sub-order  of  the  Odonata 
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(the  Anisoptera)  possesses  larvse  which  breathe  chiefly — one 
may  say,  ahnost  entirely — by  means  of  delicate  gills  situated  in 
the  rectum.  The  second  sub-order  (the  Zygoptera)  is  remarkable 
in  possessing  larvpp  in  which  the  caudal  processes  are  ver}'  con- 
spicuously developed.  These  processes  vary  much  in  size  and 
shape,  but  in  general  they  serve  as  one  of  the  principal  means  of 
respiration,  though  by  no  means  the  only  one.  These  organs  are 
now  generally  known  as  the  caudal  gills,  though  it  is  by  no  means 
certain  that  they  function  as  such  in  all  cases,  since  in  some 
genera  they  appear  to  have  undergone  reduction  from  disuse. 
During  1913-14,  I  completed  my  study  of  the  morphology  of  the 
rectal  gills  of  Anisoptera,  in  a  paper  which  was  sent  to  the 
Linnean  Society  of  London  in  November,  1914,  but  which, 
through  the  unforeseen  delays  caused  by  the  war,  has  only 
recently  appeared  in  print. "^  A  sequel  to  this,  dealing  with  the 
physiology  of  the  same  organs,  appeared  in  the  Proceedings  last 
year  (Vol.  xl.,  Part  3,  pp.42'2-437,  Plate  xlvii.).  With  the  com- 
pletion of  these  two  papers,  I  passed  on  to  the  study  of  the 
Zygoptera.  The  state  of  aftairs  in  connection  with  this  sub-order 
offers  a  remarkable  contrast  with  that  existing  for  the  Anisoptera. 
In  the  latter,  the  unique  beauty  and  high  complexity  of  design 
of  the  rectal  tracheal  gills  have  been  sufficient  to  attract  the 
attention  of  workers  from  many  fields  of  Biology,  and  the  study 
of  these  organs  stands  well  advanced.  But,  in  the  Zygoptera, 
the  condition  is  one  of  comparative  neglect,  so  that  at  present 
no  general  study  of  the  morphology  of  the  gills  has  been 
attempted,  nor  is  there  as  yet  any  clear  idea  as  to  how  respira- 
tion is  carried  on.  As  the  case  stands  at  present,  it  would 
appear  that  at  least  ^five  parts  of  the  body  of  a  Zygopterid  larva 
may  function  as  organs  of  respiration,  viz.,  (l)the  general  in- 
tegument, (2)  the  spiracles  (on  certain  occasions  only),  (3)  the 
rectum,  albeit  lacking  in  the  highly  specialised  gills  of  the  An- 
isoptera, (4)  paired  lateral  abdominal  processes  or  gills  (in 
certain  CalojHeryyida'  only),  and  (5)  the  so-called  "caudal  gills." 

*  "On  the  Rectal  Breathing- Apparatus  of  Anisopterid  Larvae."  Journ. 
Linn.  Soe.  London,  ZooL,  xxxiii.,  No.2'2*^,  lOlfl,  pp.  127-196,  Plates  xviii.- 
xxii, 
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To  deal  with  all  five  of  these  possibilities  would  take  us  beyond 
the  limits  of  a  single  paper.  Leaving  aside  entirely  the  con- 
sideration of  the  functi(His  of  the  general  integument,  as  well  as 
that  of  the  spiracles,  which,  even  if  they  are  really  permeable, 
can  only  be  used  for  breathing  in  air,  and  not  in  water,  we  still 
have  three  sets  of  organs  demanding  our  attention.  Specially 
projecting  folds  of  the  rectum,  assumed  to  have  a  i-espiratory 
function  in  cases  where  direct  experiments  have  shown  the  ex- 
istence of  regular  movements  of  impulsion  and  expulsion  of  water 
in  the  rectal  cavity,  have  so  far  only  been  found  in  the  case  of  a 
few  genera,  though  it  does  not  follow  that  they  may  not  be  uni- 
versally present  in  the  sub-order,  if  carefully  sought  foi*.  Paired 
lateral  processes  or  gills  are  known  to  be  confined  to  a  few  genera 
in  the  subfamilies  Ejmllaginm  and  Thorince.  There  remain, 
then,  for  the  Zygoptera,  the  universally  present  organs  known  as 
the  caudal  c/ills,  clearly  of  the  highest  importance  to  a  right 
understanding  of  the  respiratory  processes  of  the  larvte  of  this 
sub-order.  I  have,  therefore,  decided  that  the  first  step  neces- 
sary in  the  solution  of  this  latter  problem  is  a  careful  study  of 
the  morphology  of  these  organs.  This  paper  is  confined  entirely 
to  that  one  object,  and  will  only  touch  upon  other  aspects  of  the 
problem  when  their  introduction  appears  to  be  necessary  for  the 
development  of  the  main  purpose  of  the  paper. 

I  had  originally  intended  to  confine  my  study  to  Australian 
forms.  However,  it  soon  became  apparent  that  the  triquetral 
form  of  gill,  which  does  not  occur  in  any  Australian  genus,  must 
be  included  in  any  general  study  of  these  organs.  I  therefore 
sought  to  obtain  gills  of  this  form  from  various  European  and 
American  correspondents.  Dr.  P.  P.  Calvert,  of  the  University 
of  Pennsylvania,  Philadelphia,  U.S.A.,  very  kindly  provided  me 
with  the  required  material,  in  the  form  of  fixed  larvae  of  Caloj)- 
teryx  and  Hetcerina.  To  him,  I  desire  to  express  my  best  thanks 
and  appreciation  of  his  kindness.  I  desire,  also,  to  thank  Pro- 
fessor W.  A.  Haswell,  F.R.S.,  Professor  of  Biology  in  the  Uni- 
versity of  Sydney,  and  Dr.  S.  J.  Johnston,  Lecturer  in  Biology, 
for  much  valuable  advice  concerning  the  technical  difficulties 
which  have  been  met  with  during  the  course  of  my  work. 
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The  scope  of  the  present  paper  is  sufficiently  large  to  make  it 
advisable  that  it  should  be  divided  into  four  parts.  Part  i.  deals 
with  the  General  Morphology  of  the  Gills,  and  includes  also  a 
Historical  Summary  of  the  work  of  previous  authors,  a  list  of  the 
material  studied,  and  a  short  account  of  the  biological  methods 
used.  Part  ii.  deals  only  with  the  Morphology  of  the  Separate 
Gill-Types.  Part  iii.  deals  \\ith  the  Ontogeny,  and  Part  iv.  with 
the  Phylogeny  of  the  Caudal  Gills.  It  was  originally  intended 
to  publish  the  paper  as  a  complete  whole.  However,  certain 
problems  connected  with  Part  iv.  have  made  it  imperative  that 
the  Ontogeny  should  be  studied  in  much  greater  detail  than  was 
oi'iginally  intended;  in  fact,  it  will  be  necessary  to  study  by 
sections  all  instars  of  the  growing  larva  from  the  time  of  hatching 
up  to  the  attainment  of  the  complete  gill-form.  To  include  this 
would  mean  a  delay  of  at  least  six  months  more.  As  Parts  i. 
and  ii.  include  the  principal  results  of  more  than  eighteen  months' 
work,  it  seems  best  to  publish  these  without  further  dela)%  leaving 
Parts  iii.  and  iv.  to  appear  together  later  on. 

In  the  Bibliography,  placed  at  the  end  of  Part  ii.,  there  will 
be  found  all  the  publications  known  to  me  which  deal  with  the 
problems  of  respiration  in  Zygopterid  larvje.  Most  of  these  have 
little  bearing  upon  the  actual  problem  of  the  morphology  of  the 
caudal  gills,  but  it  seemed  advisable  to  offer  as  complete  a  list  as 
possible.  References  to  the  Bibliography  are  given  in  brackets 
in  heavy  type. 

Part  i. — General  Morphology  of  the  Caudal  Gills. 
Historical  Summary. 

The  first  author  to  give  a  definite  name  to  the  caudal  apjjend- 
ages  of  Zygopterid  larvje  was  Reaumur (26),  who  called  t\\Qm  Jins 
("nageoires"),  but  did  not  commit  himself  to  any  opinion  of 
their  possible  functions.  A  few  years  later,  Roesel  von  Rosen- 
liof(30)  spoke  of  them  as  ^^rudder-feathers''  ("Ruder-Federn  ') — 
again,  without  making  any  suggestion  as  to  their  function.  Both 
these  authors  were  evidently  sioeaking  of  the  common  type  of 
gill  found  in  Lestidcv  and  most  Agrionidce,  which  I  shall  desig- 
nate in  this  paper   as  the   lamellar   type.      The  first  suggestion 
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that  T  can  find  as  to  their  supposed  respiratory  function  seems 
to  have  been  thrown  out  by  Cams  (7),  who,  while  describing  the 
blood-circulation  in  these  organs  in  the  larva  of  an  Agrionid, 
applied,  amongst  othei*  terms,  the  name  yill-likf  Imjit'ts  ("kiemen- 
artigen  Blattchen")  to  them.  This  may,  or  may  not,  have  con- 
veyed a  hint  that  he  thought  of  them  as  possible  gills.  Some 
twenty-five  years  later,  we  find  Dufour(9, 10)  and  Hagen(12) 
using  names  for  them  which  show  us  that  they  accepted  theii- 
respiratory  function  without  question.  The  former^ — to  whom, 
by  the  way,  we  must  credit  undoubtedly  the  first  discovery  of 
rectal  folds,  with  a  possible  respiratory  function,  in  the  larva?  of 
Caloptpryx — termed  the  lamellar  appendages  of  Aijrionid  larva? 
external  or  caudal  gills  ("branchies  exterieures  ou  caudales"), 
adding  (in  agreement  with  Reaumur)  that  they  were  also  in  the 
nature  oi  Jins.  This  author's  disagreement  with  the  observation 
of  Reaumur  on  the  question  of  the  position  of  the  spiracles  is 
well-known,  and  the  fact  that  we  now  know  that  Reaumur  was 
completely  in  the  right  does  not  add  to  our  confidence  in  Dufour's 
capacity  for  judgment,  Hagen,  who  accepted  Dufour's  deter- 
mination of  the  rectal  folds  in  Calo'pteryx  larva?  as  gills,  speaks 
of  the  lamellar  appendages  of  Agr'umid  larva?  as  fail-gills  or 
caudal  gills  ("8chwanzkiemen"),  the  name  which  appears  to 
have  remained  in  common  use  ever  since. 

It  would  be  out  of  place  here  to  attempt  to  give  a  complete 
list  of  the  authors  who  have  used  the  term  caudal  gills  for  these 
organs  since  Hagen  first  invented  it.  It  seems  to  have  come 
into  general  use,  not  only  in  scientific  treatises,  but  also  in  text- 
books, encyclopjedias,  and  works  of  a  jDopular  nature.  The 
reason  for  this  ready  acceptance  would  appear  to  be  the  form  of 
the  organs  themselves,  in  which  the  richly-branching  trache?e  at 
once  suggest  a  respiratory  function.  We  must  note,  however, 
the  observations  which  appeared  from  time  to  time  as  to  the 
well-known  ability  of  Agrionid  larvie  to  live  without  their  caudal 
gills.  Such  observations  may  be  found  in  von  Rosenhof  (30), 
Hagen  (12),  Sharp  (35),  Tillyard(37)  and  others.  Taken  together, 
they  amount  to  a  growing  recognition  that  the  caudal  gills 
could  not  possibly  be  the  only  organs  of  respiration  for  Zygop- 
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terid  larvae,  since  their  loss  causes  little  or  no  inconvenience 
to  the  growing  larva.  This  has  led  to  the  beginnings  of 
the  study  of  the  rectum  of  Zygopterid  larvse,  as  a  possible 
respiratory  organ.  On  this  question,  Ris(29)  appears  to  have 
favoured  a  negative  attitude,  though  Calvert  (6)  has  quite  recently 
made  observations  on  the  larvjB  of  Calopteryx  and  Hotan'vnay 
wliich  support  the  original  views  of  Dufour  and  Hagen.  I  may 
add  that  unpul3lished  experiments  of  my  own  on  the  larva?  of 
Diphlehia  and  Ausfrolpsfes  agree  closely  with  Calvert's  results. 
This  question  must,  however,  remain  over  to  be  dealt  with  on  a 
future  occasion,  as  much  more  work  needs  to  be  done  before  we 
can  generalise  with  any  prospect  of  finality. 

If  we  turn  to  the  more  immediate  problem  of  this  papei\  the 
morphologi/  of  the  caudal  gills,  we  find  verj'  little  work  published 
on  it.  Leaving  out  of  account  the  numerous  descriptions  of  the 
external  form  of  the  gill,  in  various  genera  and  species  (a  large 
number  of  which  have  been  described,  chiefly  from  Europe  and 
North  America),  T  am  only  able  to  indicate  one  exhaustive 
study  of  the  morphology  of  a  caudal  gill,  viz.,  that  by  Ris(28)  on 
the  large  bladder-like  gills  of  Pseudophcea.  This  is  the  form  of 
gin  which  will  be  dealt  with  in  this  paper  under  the  name  of 
saccus  or  saccoid  gill.  As  Ris'  account  is  by  far  the  most  im- 
portant piece  of  work  so  far  published  on  these  organs,  a  full 
comparison  between  his  results  and  my  own  will  be  given  in 
the  section  devoted  to  Saccoid  Gills.  Quite  recently,  Calvert  (6, 
p. 391)  has  sectioned  the  peculiar  gills  of  ThauTnatoneuy^a,  and 
given  a  short  but  excellent  account  of  their  internal  structure, 
agreeing  in  many  points  with  that  given  by  Ris  for  Pseudophcea. 
I  have  not  been  able  to  find  any  detailed  account  of  the  mor- 
phology of  the  triquetral  gills  of  the  subfamily  Calopteryginw., 
nor  of  the  commoner  lamellar  gills  of  the  Lest  idee  and  most 
Agrionidce.  Nor  is  there,  as  far  as  I  know%  any  published  work, 
in  which  a  comparative  study  of  the  various  forms  of  caudal 
gills  known  to  exist  has  been  undertaken,  with  a  view  to  indi- 
cating the  phylogenetic  course  of  development  of  these  organs. 
The  only  paper  that  can  claim  to  offer  any  ontogenetic  results  is 
that  by  Bal£our-Browne(l).      This  paper,  how^ever,  does  not  go 
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beyond  noting  the  changes  in  the  external  form  of  the  gill  during 
the  groM'th  of  the  larva.  Before  a  satisfactory  solution  of  the 
phylogenetic  problem  can  be  attempted,  the  ontogeny  of  the 
internal  structures  of  the  gill  must  be  fully  understood.  These 
gaps  in  our  knowledge  it  will  be  my  chief  endeavour  to  fill  in 
the  course  of  this  paper. 

Material  Studied. 

For  the  purposes  of  this  paper,  a  very  large  amount  of  material 
has  been  gathered  together,  from  many  widely  separated  locali- 
ties. In  this  connection,  I  desire  to  record  my  deep  appreciation 
of  the  valuable  help  afforded  me  by  Mr.  F.  W.  Carpenter,  M.A., 
Science  Master  at  Sydney  Grammar  School.  He  has  accom- 
panied me  on  many  of  my  collecting  expeditions,  and  it  has  only 
been  through  his  zeal  and  energy  that  many  of  the  rarest  and 
most  valuable  larval  forms  have  been  obtained.  In  particular,  I 
desire  to  thank  him  for  the  discovery  of  a  fine  series  of  larvae  of 
Diphlebia  lest  aides  from  Went  worth  Falls,  N.S.W.,  and  many 
larvH?  of  Xeosticta  cmiescens  from  Heathcote,  N.S.W.  Both 
these  larva?  are  rock-dwellers,  and  can  only  be  obtained  by  wading 
into  very  cold  water,  and  lifting  out  a  large  number  of  heavy 
rocks.  Mr.  Carpenter  has  also  wielded  the  dredge-net  for  me 
with  great  success,  and  most  of  the  specimens  taken  in  this 
manner  at  N^ational  Park  must  be  credited  to  his  energy.  To 
my  brothei-j  the  late  Lieut.  S.  J.  Tillyard,  5th  Royal  Berks.,  I 
am  indebted  for  a  fine  series  of  fixed  larvae  of  Diphlehid  euphoi- 
aides,  from  rocky  streams  at  Kuranda  and  Yungaburra,  N. 
Queensland,  as  well  as  for  my  only  two  specimens  of  the  rare 
larva  of  Nosasticta  salida.  My  thanks  are  also  due  to  Professor 
P.  P.  Calvert,  of  Philadelphia,  U.S.A.,  for  larvai  of  Calapteryx 
and  Heta'7'hia,  to  Mr.  G.  Howes,  of  Duuedin,  N.Z.,  for  larvae  of 
Aihstrolesfes  r.aleitsav is  and  Xauthaoieiuis  ze/audica,  and  to  Mr.  J. 
Bridwell,  of  Honolulu,  Hawaii,  for  a  number  of  larvae  of  Ayrian 
astelice,  a  very  peculiar  form  with  reduced  caudal  gills. 

I  append  herewith  a  tabular  list  of  all  the  forms  studied.  The 
names  given  under  the  type  of  gill-system  are  those  used  in  this 
paper,  and  will  be  found  defined  in  their  respective  sections. 
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X 

-Saccoid,  simple. 
/  Tii(pu^tro-quadrate. 

-Lamellar,  simple,  vertical. 
}  Lamellar,  simple,  vertical. 

!-  Lamellai'.  simple,  horizontal. 

[•Saccoid,  constricted. 
Lamellar,  constricted,  vertical. 

-Lamellar,  nodate,  vertical. 

y  Lamellar,  subnodate,  vertical. 

y  Lamellar,  denodate,  vertical. 
Reduced  (non-functional). 

1 

Wentworth  Falls,  N.S.W. 
Maleny,  Q. 

Kuranda  and  Yungaburra,  N.Q. 
Philadelphia,  Pa.,  U.S.A. 
Philadelphia,  Pa.,  U.S.A. 
Heathcote,  N.S.W. 
Gisborne,  Vic. 
Dunedin,  N.Z. 
National  Park,  N.S.W. 
National  Park,  N.S.W. 
Mount  Tambourine,  Q. 
Maleny  and  Mt.  TamV)Ourine,Q. 

Hornsbv,  N.S.W. 
Medlow,  N.S.W. 
Yuni^aburra,  N.Q. 
Heathcote,  N.S.W. 
National  Park,  N.S.W. 
National  Park,  N.S.W. 
Brisbane,  Q. 
Pallal,  N.S.W. 
National  Park,  N.S.W. 
Brisbane,  Q. 
National  Park,  N.S.W. 
National  Park,  N.S.W. 
Dunedin,  N.Z. 
National  Park,  N.S.W. 
Brisbane,  Q. 
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Methods  of  Study. 
A.  The  living  larva. 

For  studying  the  living  larvai,  I  used  two  large  aquaria,  and 
eight  smaller  observation  jars.  All  these  were  provided  with  a 
bottom  of  clean  sand,  in  which  VaUisneria  and  other  water- 
weeds  were  grown.  For  the  rock-dwelling  larvji^,  I  used  two 
puppy's  drinking-tins,  about  three  inches  deep  and  one  foot  in 
diameter.  In  these  was  placed  a  layer  of  fine  sand,  with  a 
number  of  small  rocks,  leaning  against  one  another  at  various 
angles.  A  depth  of  only  about  two  inches  of  water  is  required 
in  these  pans.  As  no  water-weed  is  grown  in  them,  the  water 
was  allowed  to  evaporate,  and  fresh  water  added  every  two  or 
three  days. 

The  larvtt  of  Dlphlehia,,  Neosticta,  and  Arg'wlfMes,  being  rock- 
dwellers,  were  left  in  the  tin  pans.  All  the  rest  were  kept  in 
the  large  aquaria,  except  when  a  particular  species  was  under 
observation;  in  which  case  it  was  removed  to  one  of  the  observa- 
tion jars  for  closer  study.  The  aquaria,  jars,  and  pans  were 
covered  with  cages  of  jnos<iuito-netting  on  wire  frameworks.  By 
this  means  T  was  enabled  to  breed  out  the  imagines  of  every 
Australian  species  made  use  of  in  this  paper,  and  so  to  deter- 
mine every  larval  form  with  certainty.*  Full  descriptions  of 
these  larva?  will  be  given  in  a  future  paper. 

In  studying  the  gill-system,  it  is  necessaiy  to  use  the  living 
larva  in  order  to  determine  the  following  points: — 

(i.)  The  natural  position  of  the  three  gills,  i.e.,  whether  pressed 
against  one  another  or  lield  wide  apart,  and,  if  the  latter,  the 
approximate  angles  between  them;  also,  whether  each  separate 
gill  is  held  in  a  vertical  or  horizontal  plane,  and  whether,  in  the 
case  of  the  lateral  gills,  the  mid-rib,  or  thickened  edge  of  the  gill, 
is  placed  externally  en-  internally,  dorsally  or  ventrally. 

(ii.)  Whether  the  gills  are  an  aid  or  a  hindrance  during  loco- 
motion. 

'■'  The  laivff  of  Ceria(jriona,nd  Aiistrocntmis  ^\■ev^i  bred  out  in  the  Queens- 
land Museum,  where  the  Director,  Dr.  R.  Hamlyn-Harris,  very  kindly 
lent  me  a  room  and  aquaria  durin<^  SeptemV>er,  1915. 
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B.   Whole  Mounts  of  the   Gills. 

Cleared  unstained  whole  mounts  of  the  separate  gills  can  be 
made  use  of  in  all  cases,  except  for  the  very  thick  and  opaque 
saccoid  gills  of  Dvphlehia.  The  larva  should  be  taken  preferably 
near  the  middle  of  an  instar:  not  just  after  ecdysis,  when  the 
cuticle  is  weak  and  liable  to  shrivel,  and  iiot  just  before  ecdysis, 
when  there  are  two  cuticles,  and  the  new  inner  cuticle  is  liable 
to  shrink  away  from  the  old  hard  outer  cuticle. 

The  gills  should  be  cut  off  from  the  living  larva,  at  the  break- 
ing-joint, and  allowed  to  drop  into  some  fixing  fluid,  or  simply 
into  70  per  cent,  alcohol;  the  object  being  simply  to  study  the 
external  form  of  the  gill,  and  the  courses  of  the  main  and  branch 
tracheje.  By  passing  rapidly  up  through  90  per  cent,  to  absolute 
alcohol,  clearing  in  clove  oil,  and  mounting  in  Canada  Balsam  in 
the  usual  way,  the  tracheal  system  can  usually  be  preserved 
intact  for  months  or  even  years.  Saccoid  and  triquetral  gills 
require  a  longer  time  than  lamellar  gills  for  dehydrating  and 
clearing,  and  must  be  mounted  within  a  raised  ring. 

Stained  whole  mounts  are  best  made  from  gills  fixed  for  24 
hours  in  Carls'  Fixative  (see  below,  section  C).  The  fixative 
must  be  thoroughly  washed  out  of  the  tissues  (several  changes  of 
70  per  cent,  alcohol  during  24  hours  or  more),  and  the  gill  passed 
down  through  50  per  cent,  alcohol  to  35  per  cent,  alcohol.  It 
should  then  be  stained  for  24  hours  or  longer  in  35  per  cent, 
alcoholic  solution  of  Grenacher's  borax  carmine,  and  the  stain 
differentiated  out  for  24  hours  or  more  in  acid  alcohol  (0*5  per 
cent.  HNOg  in  70  per  cent,  alcohol).  Dehydrate,  clear  and 
mount  as  usual.  The  stained  gill  shows  very  clearly  the  hypo- 
derm  cell-layers  and  nuclei,  as  well  as  the  courses  of  the  dorsal 
and  ventral  blood-canals. 

C.  Serial  Sections. 

It  is  not  easy  to  obtain  good  serial  sections  of  the  caudal  gills, 
chiefly  because  of  the  chitinous  cuticle,  which  not  only  resists 
the  knife,  but  also  makes  it  very  difficult  to  fine  a  suitable  fixa- 
tive, which  will    penetrate  the  gill   thoroughly,  and   yet,  at  the 
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same  time,  cause  the  least  deformation  of  the  cell-layers  within 
the  gill. 

Fixation : — I  find  the  two  best  fixatives  are  the  well-known 
Gilson's  Fixative  (mercuro-nitric),  and  Carls'  Fixative  (Formula: 
2  parts  glacial  acetic  acid,  6  parts  concentrated  formol,  15  parts 
absolute  alcohol,  and  30  parts  distilled  water).  Both  fixatives 
give  equally  good  fixation  of  all  the  internal  parts  of  the  gill;  but 
neither  of  them  is  quite  satisfactory  as  regards  the  fixation  of  the 
hypoderm-layer,  which  is  often  found  to  be  somewhat  shrunken. 
In  addition,  if  Gilson's  Fixative  be  used,  it  is  very  difficult  to 
remove  all  traces  of  mercuric  chloride  from  the  innermost  of  the 
alveoli,  in  the  case  of  large  saccoid  gills.  The  remarkable  struc- 
tures described  by  Ris(28)  in  some  of  the  alveoli  of  the  saccoid 
gill  of  Fseadophaa,  in  the  form  of  moSvS-like  tufts  of  fibrils,  appear 
to  me  to  have  been  undoubtedly  caused  by  incomplete  washing- 
out  of  some  mercuric  or  other  fixative.  I  have  never  found  any 
structures  remotely  resembling  these  in  any  sections  that  I  have 
examined. 

The  fixative  may  be  employed  either  hot  or  cold.  The  former 
gives  the  quicker  fixation,  but  has  the  disadvantage  of  generally 
causing  the  hypoderm-layer  to  shrink  away  from  the  cuticle.  The 
cold  fixative,  too,  can  be  carried  into  the  field,  and  larva;  fixed  on 
the  spot  when  necessary. 

The  gills  may  be  cut  ofi'  and  fixed  at  any  stage  of  lar\  al  growth; 
but  really  good  sections  can  only  be  surely  obtained  if  the  larva 
is  taken  fairly  soon  after  an  ecdysis,  when  the  cuticle  is  still 
moderately  soft.  For  this  reason,  all  larxa^  dredged  out  from 
ponds  or  rivers  while  in  this  condition  should  be  fixed  on  the 
spot,  since  such  larva?  do  not  carry  well;  and,  e^■en  ^if  they  can 
be  kept  alive,  the  delay  in  returning  home  means  a  corresponding 
increase  in  the  hardness  of  the  cuticle.  Unsuitable  larv?e  should 
be  left  in  the  aquarium  until  they  undergo  an  ecdysis,  when 
they  should  be  immediately  taken  and  fixed. 

In  all  cases,  fixation  should  be  carried  out  by  cutting  the  gills 
ofi"  the  living  larvae,  and  allowing  them  to  fall  directly  into  the 
fixative.      For  transverse   sections,  it  is   advisable  to  make  two 
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cuts  across  the  larva  with  a  pair  of  fine  scissors;  the  first  across 
the  three  gills  at  a  level  about  one-third  of  their  total  length 
from  the  base,  and  the  second  across  the  seventh  abdominal 
segment  of  the  lar\a.  For  this  method,  I  am  indebted  to  Dr. 
Calvert,  of  Philadelphia.  Its  great  advantage  is  that  in  one 
series  one  can  study  the  general  structure  of  the  gills,  while  in 
the  other  series  one  combines  the  structure  of  the  rectum,  which 
is  of  great  importance  in  the  general  question  of  the  respiration 
of  these  larvte,  with  the  structure  of  the  basal  portions  of  the 
gills  themselves.  For  longitudinal  sections,  I  find  it  best  to 
sever  the  gills  at  the  breaking-joint.  If  the  gills  are  too  long, 
they  may  be  cut  across  the  middle.  The  last  three  segments  of 
the  larval  abdomen  may  also  be  cut  off  separately,  if  it  is  desired 
to  stud}'  the  rectum  and  basal  pieces  in  longitudinal  sections. 

If  it  is  desired  to  employ  the  fixative  hot,  it  should  be  heated 
in  a  test-tube  to  just  on  boiling-point.  8ome  of  the  hot  fixative 
is  then  poured  into  a  large  watch-glass,  over  which  the  larva  is 
held,  while  its  gills  are  cut  ofi'  with  the  scissors.  The  cut  off 
portions  usually  sink  immediately;  if  any  of  them  fioat,  they 
should  be  at  once  submerged  by  means  of  a  camel's-hair  brush. 
Leave  the  gills  in  the  fixative  until  it  has  cooled  to  about  the 
temperature  of  the  room.  They  should  be  transferred  to  70  per 
cent,  alcohol  (either  directly,  from  C-arls"  Fixative,  or  indirectly, 
from  Gilson's  Fixative,  through  grades  of  17,  35,  and  50  })er 
cent).  In  addition,  if  Gilson's  Fixative  be  employed,  the  mercuric 
chloride  must  be  thoroughly  removed  by  means  of  iodised  alcohol, 
in  the  usual  manner.  In  both  cases,  wash  well  in  several  changes 
of  70  per  cent,  alcohol  over  a  period  of  24  hours. 

If  used  C(>ld,  the  fixative  should  be  poured  into  a  crystal  dish, 
and  the  gills  cut  ofi'  and  allowed  to  fall  into  it  as  described  aboAc. 
The  dish  must  then  be  co\  ered  over,  and  the  gills  left  in  the 
fixative  for  from  12  to  24  hours  (not  longer)  according  to  the 
state  of  the  cuticle.  Transfer  to  70  per  cent,  alcohol  as  describes 
above,  and  wash  well. 

Sojteniny : — Before  dehydrating,  the  gills  should  always  be 
subjected  to  a  certain  amount   of  softening,  by  immersion  in  a 
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solution  of  soft  soap  in  70  per  cent,  alcohol.  A  good  rule  to 
follow  is  to  make  the  time  of  softening  equal  to  the  time  of 
fixation,  e.g.,  in  the  majority  of  cases,  24  hours  for  both.  The 
soap  will  remove  the  fat  from  the  cells  of  the  fat-bod v^  in  the 
larval  abdomen,  but  will  not  affect  the  gill-tissues  in  the  slightest? 
except  perhaps  by  a  removal  of  fat  from  a  wandering  fat-cell  or 
two  in  the  blood-canals.  In  the  case  of  very  tough  gills,  taken 
from  larvee  just  before  ecdysis,  a  little  warming  (by  standing  the 
solution  on  the  bath)  will  expedite  the  softening.  . 

After  softening,  the  gills  must  be  thoioughly  washed  in  several 
changes  of  70  per  cent,  alcohol  over  a  period  of  at  least  two  days. 
The  last  change,  when  poured  off  into  a  small  tube  and  shaken 
up,  should  not  show  the  slightest  sign  of  forming  a  lather. 

Dehydration: — Pass  up  into  90  per  cent,  alcohol  for  6  hours, 
then  into  absolute  alcohol  for  6  hours  at  the  most. 

Embedding : — In  studying  the  rectal  gills  of  Anisoptera,  ex- 
cellent sections  were  obtained  by  single-embedding  in  paraffin. 
This  method  is  not  reconnnended  for  the  caudal  gills  of  Zygoptera. 
Owing  to  the  thickness  of  the  cuticle,  the  method  of  douhle- 
evibeddlng  should  always  be  employed.  8ome  of  the  lai-ger  and 
tougher  gills  resist  considerably  the  penetration  of  celloidin. 
Gills  of  ordinary  thickness  should  be  left  '1\  hours  in  each  suc- 
cessive stage,  beginning  with  a  1 : 1  mixture  of  alcohol  and  ether, 
and  passing  up  through  i  per  cent.,  '11  i^qy  cent.,  and  5  per  cent, 
celloidin.  Very  tough  gills  may  be  left  18  hours  in  each  suc- 
cessive stage  of  celloidin  solution.  The  hardening  of  the  celloidin 
block  in  chloroform  vapour  must  be  very  carefully  carried  out, 
the  block  being  cut  out  and  shaped  when,  if  anything,  it  is 
slightly  harder  than  it  would  be  allowed  to  l)ecome  if  it  contained 
softer  tissues,  but  still  not  hard  enough  to  cause  any  contraction 
in  the  gill.  Hardening  is  then  completed  by  immersion  in  liquid 
chloroform,  and  the  hardened  block  is  infiltrated  with,  and  em- 
bedded in,  paraffin  in  the  usual  manner.  The  cutting  and 
mounting  of  the  sections  present  no  features  of  special  difficulty, 
other  than  those  usually  attendant  on  dealing  with  somewhat 
tough  material. 
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Staining: — The  gill-tissues,  excepting  perhaps  the  hypoderm- 
layer,  take  up  stains  very  slowh*.  If  a  series  of  sections,  running 
from  the  rectal  region  of  the  abdomen  into  the  basal  third  of  the 
gills,  be  arranged  on  one  side,  and  stained  in  hiematoxylin,  it 
will  be  found  that  the  body-sections  become  deeply  over-stained 
before  the  gill-sections  are  sufficiently  stained  to  allow  of  difier- 
entiation.  Consequently,  sections  of  gills  require  to  be  left  in 
the  stain  for  a  long  time,  until  the  hypoderm-layer  is  strongly 
overstained.  In  the  subsequent  differentiation  in  acid  alcohol, 
the  hypoderm  may  be  allowed  to  remain  slightly  overstained,  in 
order  to  obtain  the  best  differentiation  in  the  internal  tissues. 

Two  double-stains  may  be  recommended  as  almost  equally  good 
for  gill-sections,  viz.  :— 

(1)  Ehrlich's  Hjematoxylin  with  Eosin.  The  Eosin  only  stains 
the  cuticle  and  the  endotrachese. 

(2)  Heidenhain's  Iron  Hfematoxylin  with  Orange  G.  The 
Hifematoxylin  should  be  used  as  a  purely  nuclear  stain,  the 
Orange  G  as  a  general  cytoplasmic  stain.  The  combination  of 
the  two  differentiates  out  the  endotrachese  and  the  outer  layer  of 
cuticle  in  black,  the  iniclei  in  brown  or  greyish-black,  and  the 
cytoplasm  in  dull  orange. 

For  the  purposes  of  this  paper,  about  40  series  of  sections  ha^  e 
been  prepared  and  stained  by  one  or  other  of  the  above  methods^ 
Many  of  these  sets  are  serial  trans\  erse  sections  taken  right 
through  from  the  region  of  the  rectum  to  near  the  end  of  the 
•nil,  and  thus  running  into  more  than  one  thousand  sections  of 
10//  thickness.  Much  labour  may  be  sa^'ed  by  embedding  the 
three  cut-off'  ends  of  the  gills  close  together  in  one  block.  In  the 
case  of  very  long  gills  (e.g.,  Ani>-fro/fsfef<),  the  thi'ee  cut-off'  ends 
may  be  arranged  close  together  alongside  the  piece  containing 
the  rectal  region  and  the  gill-bases,  thus  reducing  the  number  of 
sections  to  one-half. 

Nature  of  the  Caudal  Gills. 

In  all  Zygopterid  larvae,  the  caudal  gills  are  three  in  number, 
viz.,  a  single  unpaired  median  gill,  placed  dorsally,  and  a  pair  of 
lateral  gilld,   placed   latero-ventrally,   to  right    and  left    of    the 
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median  gill  respectively.  The  median  ^ill  is  bilaterally  symme- 
trical about  the  mid-sagittal  plane  of  the  larva.  The  lateral  gills 
are  asymmetrical  in  tliemselves,  but  the  two  gills  are  symmetri- 
cally placed,  to  right  and  left,  with  respect  to  the  mid-sagittal 
plane. 

The  median  yUl  is  formed  from  the  appendix  dov^alis  of  the 
larva,  Tliis  is  a  median  outgrowth  from  the  eleventh  abdominal 
tergite.  Tn  position,  it  corresponds  with  the  telson  of  Crustacea, 
and  may  be  considered  analogous  with  that  organ.  It  is  not, 
however,  a  true  homologue  of  the  telson,  since  there  is  strong 
evidence  that  the  appendix  dorsaUs  of  the  Odonate  larva  is  a 
more  recent  development  than  the  ai'chaic  cerci. 

The  latPi-al  (jilh  are  formed  from  the  two  cerci  of  the  larva. 
These  are  the  original  abdominal  appendages  of  the  last  or 
eleventh  segment,  i.e.,  outgrowths  from  the  l)ipartite  sternite  of 
that  segment.  They  are.  therefore,  the  true  homologues  of  the 
uropods  of  Crustacea, 

Although  the  cerci,  and  the  appendix  dorsalis  (when  present), 
in  other  insect-larvae,  ai-e  frequently  many-jointed,  yet  in  the 
Dragonfly  larva  they  are  always  either  unjointed  or  only  two- 
jointed.  Throughout  the  Sub-Order  Anisoptera,  where  caudal 
gills  are  not  developed,  these  three  processes  are  always  compara- 
tively short,  hard,  and  unjointed,  forming  together  a  strong  anal 
pi/ramid,  which  guards  the  anal  opening,  and  can  be  opened  or 
closed  at  will.  In  the  Zygoptera,  as  we  shall  see  later,  the  two- 
jointed  forms  appear  to  be  the  older,  and  we  are  able  to  establish 
the  descent  of  certain  unjointed  forms  fi'om  older  two-jointed 
forms.  There  are,  however,  other  unjointed  forms  which  show- 
no  evidence  of  an  ancestral  two-jointed  form.  Further,  reduc- 
tions from  a  two-jointed  to  an  unjointed  form  appear  to  have 
taken  place  along  several  separate  lines  of  descent.  Hence  we 
cannot  divide  the  gills  into  two  main  types  according  to  the 
number  of  joints,  but  must  search  for  a  more  natural  method  of 
classifying  them. 

Each  gill  is  attached  to  a  short  basal  piece,  viz.,  the  reduced 
remnant  of   the  eleventh   tergite  in  the  case  of   the  median  gill. 
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the  bipartite  remnant  of  the  bipartite  eleventh  sternite  in  the 
case  of  the  two  larval  gills.  The  muscles  which  control  the 
movements  of  the  gills  are  small  but  strong,  and  are  inserted 
into  the  walls  of  these  basal  pieces.  The  nature  of  the  joint 
between  the  basal  piece  and  the  gill  is  such  that,  if  the  gill  be 
seized  by  an  enemy,  it  can  be  cast  off  without  injury  to  the  basal 
piece.      Such  a  joint  is  known  as  a  hreakinc/-joint(8,  18). 

Morphologically,  each  caudal  gill  is  a  hollow  outgrowth  of  the 
body-wall,  lined  by  a  tough,  chitinous  integument  or  cuticle, 
beneath  which  lies  a  continuous  layer  of  hypoderm-ceUs.  The 
space  enclosed  by  the  gill- walls  always  carries  one  or  more  large 
longitudhiol  frachece,  from  which  more  or  less  numerous  branch- 
trachea^  pass  outwards  to  all  points  of  the  gill-wall.  Within  the 
gill,  also,  there  are  always  developed  two  hlood-canals,  or  pro- 
longations of  the  hnemocoele.  One  of  these  is  placed  dorsally, 
the  other  ventrally.  These  two  canals  become  confluent  distally 
within  the  gill,  so  that  there  is  a  continuous  circulation  of  blood, 
corpuscles,  passing  into  the  gill  and  out  of  it  again.  The  trachea^ 
and  blood-canals  are  supported  in  a  more  or  less  strongly  devel- 
oped meshwork  of  alveolar  tissue,  which  fills  up  all  the  rest  of 
the  space  in  the  interior  of  the  gill. 

The  Hyjwdermis  and  Cuticle. 

The  wall  of  the  gill,  like  that  of  the  bod}^  of  the  larva,  is 
formed  of  a  tough,  chitinous  cuticle  {cu,  cu),  beneath  which  lies 
a  single  layer  of  polygonal  cells,  the  hypodennis. 

The  cuticle  varies  in  thickness  from  5//,  to  as  much  as  15/x, 
according  to  the  type  of  gill.  It  is  thinnest  and  most  delicate 
in  8accoid  Gills,  stoutest  and  strongest  in  Lamellar  Gills.  Along 
the  mid-ribs  of  the  Triquetro-quadrate  and  Lamellar  Gill-systems 
it  is  especially  thickened,  and  is  in  such  places  often  armed  with 
stout  spines. 

The  cuticle  can  always  be  separated  into  two  distinct  parts,  an 
inner,  softer  part  {cu),  apparently  formed  of  a  number  of  thin 
parallel  layers,  and  not  stainable  with  eosin,  and  an  outer  harder 
part  {cu!)  of  quite  uniform  structure,  easily  stainable  to  a  deep 
red  with  eosin.      Of  the  total  thickness  of  the  cuticle,  the  outer 
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hard  layer  seldom  exceeds  one-fourth,  though  along  the  niid-rili 
of  a  Lamellar  Gill  it  may  occup}'  as  much  as  one-half  the  total 
thickness. 

The  cuticle  appears  to  be  everywhere  clear  and  unpigmented, 
though  granules  of  pigment  (pg)  can  frequently  be  seen  adhering 
to  its  inner  surface  at  places  where  the  hypodermis  has  shrunk 
away  from  it  (Text-fig.  1). 

At  ecdysis,  the  whole  cuticle  of  the  gill  is  cast  oft'  with  the 
)v)dy-cuticle  of  the  larva.  A  study  of  the  morphology  of  the 
cuticle  during  ecdysis  was  not  one  of  the  objects  of  this  paper: 
Init  one  cannot  pass  over  this  question  without  calling  attention 
to  the  remarkable  little  ball-like  bodies  oi-  secretions  (also  seen 
by  Ris)  which  accumulatt^  between  cuticle  and  hypodermis  just 
prior  to  ecdj'sis,  and  which  certainly  appear  to  be  the  first  de- 
positions of  a  new  cuticle,  underneath  the  old  one  which  is  soon 
ro  be  cast  oft'. 

The  hi/podn-mis  is  e\'ery  where  a  single  layer  of  cells,  except  at 
the  extieme  base  of  the  gills,  and,  exceptionally,  under  the  mid- 
I  ib  of  Lajnellar  Gills,  where  it  sometimes  becomes  two  or  three 
layers  of  cells  deep.  The  typical  epithelium  forming  the  hypo- 
dei-mis  is  a  layer  of  rather  ftat,  polygonal  cells  from  4/x  to  6/x  in 
thickness  (Text-ftg.3,  hy).  The  cell-boundaries  are  generally 
indicated  by  pale  intervals  separating  the  darkly  pigmented  cells, 
it  being  a  general  rule  that  the  pigment-granules,  whether  few 
or  abundant,  are  most  numerous  around  the  cell-nucleus,  and 
tend  to  be  absent  from  the  outer  border  of  the  cell.  The  whole 
hypodermis  may  be  deeply  pigmented  (as  in  Dijjhlebia),  or  almost 
without  pigment  (as  in  Aryiocnemis).  Between  these  two  ex- 
tremes lie  the  larger  number  of  gill-types,  in  which  the  pigment 
is  chietiy  collected  into  certain  areas  of  dense  pigmentation,  as, 
for  instance,  in  the  gills  of  Austrolestes  j^syche  (Plate  i.,  fig.l), 
Argiolestes  iet e7'omel as  (Plate  i.,  figs.8-9),  Pseudagrion  australasiw 
(Plate  ii.,  fig.  1 3),  and  A  )isfrocnemi)<  sjdpndida  (Plate  ii.,  figs.  1 8-1 9). 
This  arrangement  often  gives  a  beautiful  pattern  to  the  gills,  and 
may  be  of  value  for  the  protection  of  the  larva  in  its  natural 
haunts. 
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The  nuclpi  of  the  hypoderm-cells  are  large  prolate  spheroids, 
usually  lying  with  their  major  axes  parallel  to  the  cuticle,  but 
sometimes  standing  up  more  or  less  at  right  angles  to  it.  When 
the  hypodermis  is  exceptionally  thin,  the  nuclei  bulge  inwards, 
so  that  the  inner  border  of  the  hj^podermis  has  a  wavy  outline. 
The  average  size  of  the  nucleus  is  about  8/x  long,  by  4/x  wide. 
Usually,  the  nuclei  are  all  of  about  one  size  everywhere  in  the 
gill.  In  the  Lamellar  Gills,  however,  the  thinnest  portions  of 
the  blade,  situated  towards  the  distal  end  of  the  gill  and  beyond 
the  rachis,  is  bordered  internally  by  hypoderm-cells  of  smaller 
size,  w4th  smaller  nuclei  averaging  only  5/x  to  6/x  long. 

Beneath  the  mid-rib,  in  gills  of  the  Lestid  type,  the  hypoderm- 
cells  tend  to  become  columnar,  and  may  attain  to  as  much  as 
30/A  in  height.  This  is  particularly  noticeable  in  the  genus 
Synlesfps,  where  the  alveolar  meshwork  is  greatly  reduced. 

A  very  typical  section  of  cuticle  and  hypodermis  is  shown  in 
Textfig.l,  from  the  latei-al  (triquetral)  gill  of  Calopterya: 

The  Basal  Pieces  and  Bi^eaking -joint. 

Each  gill  is  attached  to  the  tenth  abdominal  segment  by  means 
of  a  short,  cylindrical  basal  piece.  Heymoiis(17)  has  shown  that, 
in  the  case  of  the  median  gill,  the  basal  piece  represents  the 
reduced  tergite  of  the  eleventh  abdominal  segment;  while,  in 
the  case  of  the  two  lateral  gills,  the  two  basal  pieces  represent 
the  two  parts  (right  and  left)  of  the  reduced  bipartite  sternite 
of  the  same  segment.  A  section  across  the  basal  piece  reveals  a 
large  lumen  formed  of  the  undifferentiated  hsemocoele,  partially 
filled  by  the  large  tracheae,  a  small  accumulation  of  fat-cells 
around  them,  and  the  small  muscles  by  means  of  which  the  gills 
are  moved. 

Between  the  basal  piece  and  the  gill  proper  lies  the  hreaking- 
joint,  of  which  sections  are  shown  in  Plate  iii ,  figs. 21,  22  {Neo- 
sticta).  It  is  along  the  transverse  plane  formed  l)y  this  joint 
that  the  gill  is  cast  off,  if  seized  by  an  enemy  or  otherwise 
entangled,  so  that  the  larva  desires  to  free  itself.  The  ingenious 
arrangement  by  means  of  which  this  can  be  done,  without 
sufficient  loss  of  blood  to  be  fatal  to  the  larva,  can  be  made  out 
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by  a  comparison  of  Text-fig.  1  with  Plate  iii.,  figs.21,  22.  From 
Text-tig.  1,  we  see  that,  at  the  line  of  junction  of  the  gill-base 
with  the  eleventh  segment  (which  is  the  line  of  the  breaking- 
joint),  the  cuticle  becomes  suddenly  narrowed,  and,  in  particular, 
the  tougher  outer  portion  of  the  cuticle,  which  is  particularly 
thick  on  the  basal   piece  and  at  the  extreme  base  of  the  gill,  is 


Text-fig.  1. 
Hasal  piece  {Bp)  and  breaking-joint  {hj)  of  right  lateral  gill  of  Aryiolestes 
icttromelas  Selys,  ( x  87).  Drawn  from  a  cleared  whole  mount. 
Jftjo,  tenth  abdominal  segment;  O,  base  of  gill;  Lhy,  hypoderm-laj^er 
across  breaking- joint;  fr,  single  main  trachea  approaching  gill;  //•',  its 
tAvo  divisions  within  the  gill.      Rest  of  lettering  as  given  on  p.  109. 

greatly  reduced.  Thus  the  gill  is  not  only  ^flexible  about  this 
joint,  but  fairly  easily  detachable  also,  by  reason  of  the  ease 
with  which  the  thin  cuticle  can  be  torn  awa}-. 

Now  if  we  examine  the  breaking-joint  in  transverse  section 
(Plate  iii.,  figs.21,  22),  we  shall  see  that,  just  at  this  point,  the 
hypodermis  grows  out  into  a  delicate  transverse  layer  of 
elongated  columnar  or  spindle-shaped  cells,  which  almost  com- 
pletely close  in  the  lumen  of  the  organ.  The  hsemocoele,  which, 
in  the  basal  piece,  is  broad  and  undifferentiated,  is  here  reduced 
to  two  narrow  canals  {dh,  vh),  which  are  the  beginnings  of  the 
dorsal  and  ventral  blood-canals  of  the  gill  itself.  The  rest  of 
the  hsemocoele  is  closed  up,  except  for  the  excessively  narrowed 
channels  in  which  the  main  tracheae  (tr)  run.      When  the  gill  is 
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thrown  off,  the  tracheae  and  blood-canals  are  torn  away  at  their 
narrowest  portions,  leaving  an  almost  continuous  sheet  of  hypo- 
dermis  to  cover  the  wound.  Before  any  blood  could  be  lost,  the 
contraction  of  the  muscles  of  the  basal  piece  will  have  drawn 
the  wound  together,  so  that  the  blood-canals  and  tracheie  are 
closed  up.  A  rapid  overgrowth  of  hypoderm-cells  then  takes 
place,  forming  a  bulge  or  tubercle  upon  which  a  new  cuticle  is 
rapidly  developed.  From  this  bulge,  by  further  growth  of  the 
hypodermis,  a  regene7-ated  giW  will  be  reconstructed  at  the  follow- 
ing ecdysis. 

The  Alveolar  Meshivork  (Plate  iv.,  tigs.30-33). 

This  peculiar  structure  tills  the  greater  part  of  the  interior  of 
the  gill  in  the  Saccoid  and  Triquetro-quadrate  Types,  and  persists 
also  in  the  central  area  or  rachis  of  the  Lamellar  Types.  It  was 
first  discovered  and  described  by  Dr.  F.  Ris,  in  his  study  of  the 
saccoid  gills  of  Pseudophcea  (28).  A  translation  of  his  opening 
sentences  on  this  formation  offers  us  an  excellent  word-picture 
of  it  :— 

The  interior  of  the  bladder  under  the  hypodermis  is  filled 
with  a  very  queer  web-like  body  ("sehr  eigentiimlichen  Gewebe- 
kbrper"):  it  is  of  quite  regular  alveolar  construction,  and  the 
individual  alveoli  are  spheroids  flattened  against  each  other. 
The  alveoli  possess  genuine  partition-walls  ("achte  Wandungen") 
made  from  a  substance  which,  as  far  as  my  optical  aid  (Leitz 
Imm.  1/12)  went,  is  structureless  and  only  weakly  colourable 
with  hsematoxylin;  examination  in  series  shows  that  in  each 
alveolus  there  lies  one  firm  cell-nucleus,  and  only  one,  so  that 
the  supposition  arises  that  each  alveolus  is  the  product  of  a 
single  cell. 

A  careful  study  of  the  alveoli  in  numerous  sections  through 
gills  of  Diphlehia,  Neosticta,  and  Calopteryx  convinces  me  that 
His'  description  is  correct,  except  in  one  point.  It  is  true,  as  a 
general  rule,  that  if  one  follows  a  single  alveolus  through  a 
number  of  sections,  from  the  point  at  which  it  first  appears  as  a 
minute  area  between  two  larger  alveoli,  to  the  point  at  which  it 
finally  disappears,  one  and  only  one  nucleus  can  be  seen  upon  its 
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wall.  The  exceptions  to  this  occur  so  seldom  (I  have  seen  one 
alveolus  with  three  nuclei  upon  its  wall,  a  few  with  two,  and 
perhaps  a  score  or  more  with  none  at  all,  out  of  thousands  ex- 
amined) that  they  are  scarcely  worth  considering.  But  it  is 
also  true  that  the  nucleus  that  does  duty  for  one  alveolus  is  fre- 
quently the  same  nucleus  that  counts  for  an  adjoining  alveolus, 
or  even  for  two  other  alveoli.  This  fact  seems  to  have  escaped 
Ris'  attention;  but  it  is  nevertheless  a  very  important  piece  of 
evidence  when  we  come  to  discuss  the  true  nature  of  the  alveoli. 
I  find  that,  as  a  general  rule,  the  nucleus  is  situated  at  a  point 
of  union  between  the  wall  of  one  alveolus  and  the  walls  of  one 
or  more  adjoining  ones.  In  other  words,  the  walls  of  separate 
alveoli  are  not  distinct  structures,  each  the  product  of  a  single 
cell,  but  are  formed  by  fusion  of  a  number  of  branching  cells 
having  nuclei  at  their  centres.  Consequently  each  alveolus  is 
not,  as  Ris'  supposition  would  indicate,  the  hollow  interior  of  a 
single  cell,  but  merely  a  small  portion  of  the  original  htiemocoele, 
closed  off  by  the  ingrowth  and  fusion  of  cell-processes  around  it. 

If  my  interpretation  of  the  structure  of  the  alveoli  be  correct, 
we  should  expect  to  find  nothing  actually  inside  the  alveoli 
themselves  except  blood-plasma  and,  perhaps,  an  occasional 
amoibocyte;  whereas,  if  Ris'  interpretation  be  the  true  one,  it 
would  be  reasonable  to  expect  some  internal  structure  sui  generis 
within  the  alveolar  cavity. 

Now  Ris  has  figured  (28,  Plate  6,  figs.  17-20)  and  described  at 
some  length,  some  extraordinary  structures  from  the  interior  of 
the  alveoli.     He  says  (I  translate  from  the  original  German)  : — 

One  part  of  the  above-mentioned  alveoli  is  fuli  of  very  rich 
and  delicate  ramifications  in  moss-like  branching  tufts  of  stand- 
ing fibrils  ("reichen  und  zierlichen  Verzweigungen  in  moosartig 

verastelten  Biischeln  stehender  Fibrillen") In  one  alveolus 

one  single  fibrillar  tuft  of  this  kind  appears  to  be  predominant; 
but  formations  are  not  lacking  in  which  a  number  of  smaller 
tufts  are  found  in  near  or  distant  parts  of  the  same  alveolus. 
Other  formations  are  also  to  be  noticed  as  stages  in  the  develop- 
ment of  these  fibril-tufts  :  button-shaped  and  closely  packed 
together,  running  out  from  a  narrow  base  in  countless  threads. 
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as  yet  stout  and  unbranched;  or  else  the  length  of  the  threads  is 
considerably  greater,  but  the  resolution    ("Auflosung")  of  the 

tufts  is  not  yet  complete,  not  yet  filling  up  the  alveoli The 

individual  fibrils  of  these  tufts  seem  to  be  very  regular  in  thick- 
ness and  of  extreme  fineness:  I  cannot  discover  any  other 
formation  in  them  with  my  aids:  the  individual  pale  hsematoxy- 
lin  colouring  for  a  single  cell  is  quite  uniform.  It  has  already 
been  said  that  only  one  part  of  the  alveoli  contains  these  tufts: 
the  division  is  by  no  means  regular;  but,  in  reality,  both  in  the 
ease  of  the  median  as  well  as  the  lateral  gills,  there  is  a  central 
zone  of  empty  alveoli  surrounded  by  a  peripheral  zone  of  aheoli 
filled  with  fibrils:  towards  the  distal  end  of  the  organ  the  number 
of  empty  alveoli  decreases  more  and  more,  so  that  at  the  spot 
where  the  two  large  blood-vessels  unite  only  very  few  are  left 

empty The  alveoli  containing  blood  lie  predominantly  on 

the  periphery  of  the  organ  near  the  hypodermis.  The  alveoli 
containing  fibril-tufts  contain  these  only,  and  are  otherwise 
empty.  At  first  sight  the  appearance  in  a  few  places  of  sus- 
pended fragments  of  fibril- tufts  in  the  middle  of  tJie  lumen  of  the 
big  blood-vessel  seems  to  be  very  striking:  but  in  at  least  one  place 
(the  series  is  not  quite  without  a  break)  it  is  possible  to  refer 
this  phenomenon  back  to  a  groti])  of  Jibril-tufts  tvhich  is  here 
clinging  to  the  wall  of  the  big  blood-vessel,  in  all  other  respects  as 
on  the  wall  of  the  alveolus  ("  wie  sonst  der  Alveolenwand  "j. 

I  have  placed  in  italics  two  statements  near  the  end  of  this 
quotation,  because  it  seems  to  me  that  they,  taken  in  conjunc- 
tion with  Ris'  excellent  figures,  three  of  which  are  reproduced 
on  Plate  iv.,  figs. 3 1-33,  give  us  the  obvious  solution  of  this  ex- 
traordinary formation.  Having  carefully  studied  numerous 
series  made  from  carefully  fixed  and  prepared  gills  of  the  saccoid 
type,  and  one  of  which  [Diphlebia)  is  closely  enough  allied  to 
Pseudophcea  to  admit  of  no  doubt  as  to  the  unity  of  structure  in 
the  gills  of  the  two  genera,  I  have  no  hesitation  in  saying  that 
the  formation  so  carefully  described  by  Ris  is  entirely  absent 
from  all  sections  which  I  have  examined  I  am  bound  to  con- 
clude, therefore, — and  I  must  call  as  evidence  for  my  conclusion 
both  the  two  statements  in  italics  and   Ris'  own  figures—  that 
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these  structures  are  undoubtedly  artefacts,  being  nothing  mure 
nor  less  than  a  crystallisation  of  some  ingredient  used  in  the 
preservation  of  the  gills  studied  by  Ris. 

Ris  himself  says  of  these  structures: — I  shall  not  disguise  the 
fact  that  my  first  impression  on  seeing  them  was  that  of  an 
artificial  product,  at  first  of  crystals  of  a  fatty  acid,  then  of  a 
fungoid  growth.  Neither  of  these  impressions  stood  the  light 
of  clear  observation,  and  I  am  convinced  that  we  are  dealing 
with  a  certainly  extremely  curious  structure  peculiar  to  this 
organ. 

The  reasons  for  concluding  that  Ris'  first  impression  was  the 
right  one,  i.e.,  thai,  the  fibril-tufts  are  artefacts,  may  be  briefly 
stated  as  follows  :  — 

1.  They  do  not  occur  in  any  type  of  saccoid  gill,  so  far  studied, 
which  is  known  definitely  to  have  been  properly  fixed,  and  to 
have  had  the  fixative  completely  extracted. 

2.  They  do  not  occur  in  the  lateral  abdominal  gills  of  Pseiuio- 
phcea,  the  internal  structure  of  which,  on  Ris'  own  showing,  is 
a  miniature  reproduction  of  the  saccoid  gills  as  far  as  the  alveoli 
are  concerned. 

3.  They  occur  just  in  those  parts  of  the  organ  (viz.,  the  peri- 
pheral alveoli)  where  they  would  be  found  if  (a)  the  larva  had 
been  partially  fixed,  and  the  fixative  not  washed  out:  or  if  ib) 
the  larva  had  been  greatly  over-fixed,  so  that  only  the  more 
open  central  portion,  with  the  Vjlood-canals,  had  subsequently 
been  freed  of  fixative. 

1.  The  fact  that  fibril-tufts  are  found  adhering  to  the  wall  of 
the  large  blood-canal,  and  some  even  suspended  in  its  lumen  (see 
the  italicised  portions  of  the  quotation  from  Ris  given  above) 
seems  to  me  to  be  fatal  to  the  argument  that  they  are  a  special 
or  peculiar  structure  found  only  in  this  type  of  gill.  Either  they 
are  a  formation  produced  within  the  alveoli  as  part  of  the  living 
cell  (it  is  clear  that  Ris  was  inclined  to  regard  each  alveolus  as 
a  single  cell),  or  they  are  a  foreign  body.  If  the  former,  they 
could  not  occur  also  on  the  wall  of  the  blood-canal,  or  free  within 
its  lumen;  for  there  is  no  connection  between  the  blood  canal 
and  the  alveoli. 
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5.  The  tufts  figured  in  Ris'  photograph,  shown  on  Plate  iv., 
fig. 33,  undoubtedly  extend  just  beyond  the  limits  of  the  alveolus 
shown. 

6.  Ris'  own  photographs  show  a  structure  quite  unlike  any- 
thing known  to  occur  in  the  animal  kingdom,  and  bearing  on 
their  very  face  the  stamp  of  artefacts. 

I  may  add  that  these  photographs  were  submitted  to  both 
Professor  Haswell  and  to  Dr.  S.  J.  Johnston,  of  the  Zoological 
Department,  University  of  Sydney,  and  both  of  them  pronounced 
them  to  be  artefacts  without  any  doubt  whatever. 

It  seems  necessary  to  go  into  this  matter  at  some  length,  in 
order  to  prevent  further  speculations  as  to  the  function  of  these 
fibril-tufts.  The  fascinating  theory  that  each  alveolus  might  be 
a  single  cell,  in  which  special  end-oi-gans  {i.e.,  the  fibril-tufts) 
were  developed,  for  the  purpose  of  extracting  oxygen  from  the 
alveolar  contents  (water,  air,  or  blood  ?j  and  passing  it  into  the 
tracheal  system,  can  no  longer  be  entertained.  We  must  look 
for  some  simpler,  though  more  prosaic,  explanation  of  the  physi- 
ology of  the  caudal  gills. 

Let  us  now  return  to  the  question  of  the  structure  of  the 
alveoli  themselves.  Here  a  study  of  these  organs  in  all  positions 
within  the  gill,  and  in  all  different  types  of  gill  available,  is 
essential  to  aright  understanding  of  their  nature.  Of  particular 
value  is  a  careful  study  of  those  alveoli,  few  and  comparatively 
large  in  number,  which  lie  in  the  rachis  of  a  lamellar  gill;  since 
in  this  case  the  mind  is  not  confused  l^y  their  immense  number, 
and  their  relationship  with  the  hypoderrais  is  easily  made 
apparent. 

In  those  alveoli  which  lie  closest  to  the  hypoderm-layer,  it  is 
easily  seen  that  the  wall  of  the  alveolus  merges  into  the  inner- 
most stratum  of  the  hypoderm-layer,  as  shown  in  Text-fig. 9.  It 
would  appear  that  the  hypoderm-cell  is  capable  of  throwing  ofi* 
a  portion  of  its  substance  in  the  form  of  a  delicate  layer,  either 
from  its  inner  or  outer  border.  The  continuous  layers  so  thrown 
off  along  the  whole  hypoderm-layer  upon  its  outer  border  form 
the  separate  sti'ata  of  which  the  cuticle  is  composed.  Between 
the  layer  last  thrown  off,  and  the  living  hypoderm-cells,  one  finds 
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a  layer  of  dust-like  pigment  interposed.  Now  an  examination 
of  the  alveolar  wall  shows  (as  far  as  magnification  by  a  1/1 2th 
oil-immersion  lens  is  able  to  show)  a  very  uniform,  lightly-stain- 
ing suVjstance  closely  resembling  the  innermost  stratum  of  the 
cuticle,  but  without  any  pigmentation.  One  would  not  hesitate 
to  pronounce  this  delicate  layer  to  be  chitin,  were  it  not  for  the 
presence  of  the  alveolar  nuclei.  These,  however,  give  the  key 
to  the  structure.  If  one  follows  carefully  through  a  series  of 
transverse  sections  of  a  complete  gill  from  the  base  outwards,  it 
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Texl-iig.2. 
Diagiatninatic  reprcseutatiou  uf  formation  of  alveolar  mcsliwork.  A,  the 
two  walls  of  the  gill  separated  by  the  ha^nioca^le  (Jic).  B,  migration  of 
hypoderni -cells  {ale)  into  the  ha?moccele,  with  outgrowth  and  union  of 
their  processes.  C,  the  alveolar  meshwork  completed  by  differentia- 
tion of  the  same  cells  into  alveolar  nucleus  (aht)  and  alveolar  wall. 
al,  a  single  alveolus  enclosing  a  portion  of  the  original  hiemoca'le. 
Rest  of  lettering  as  on  p.  109. 

is  clearly  to  be  seen  that,  near  the  base,  a  number  of  hypoderm- 
cells  do  not  lie  in  the  regular  epithelium,  but  project  out  across 
the  gill-cavity,  with  their  nuclei  placed  irregularly  within  it. 
These  cells  unite  across  the  interior  of  the  gill,  where,  indeed,  at 
the  breaking-joint,  they  form  an  almost  complete  transverse 
layer.  Passing  further  into  the  gill,  we  find  these  same  cells 
becoming  exceedingly  irregular  and  attenuated,  with  the  nuclei 
few  and  far   between,  and   large   spaces  of  the  luemocoele  lying 
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enclosed  within  the  fused  network  formed  by  the  cells.  These 
are  the  first  alveoli.  In  Text-fig.2,  I  have  attempted  to  show 
how  the  formation  of  the  alveoli  is  brought  about. 

It  would  be  difficult  to  decide  the  question  as  to  the  exact 
composition  of  the  alveolar  wall,  were  it  not  for  a  fortunate 
circumstance  in  connection  with  the  fixation  of  the  hypoderm- 
layer.  Within  the  gill,  the  hypodermis  carries  on  its  inner 
margin  a  tine  basement-membrane,  which,  luckily,  becomes 
detached  in  places,  either  by  the  action  of  the  fixative,  or  per- 
haps during  sectioning.  This  delicate  membrane  closely  resem- 
bles the  innermost  stratum  of  the  cuticle  before  it  becomes 
hardened  up  Now,  in  many  places  it  can  be  seen  that  the 
alveolar  wall  is  continuous  with  this  basement-membrane,  and 
there  is  no  change  in  structure  as  we  pass  from  the  basement- 
membrane  proper  into  the  interior  of  the  gill. 

Again,  if  we  examine  the  nuclei  upon  the  alveolar  walls  (Plate 
iv.,  fig. 30),  we  find  them  to  be  exactly  similar  in  size,  shape, 
staining  qualities,  and  contents,  to  the  hypoderm-nuclei  found 
along  the  epithelial  layer.  We  must  conclude,  therefore,  that 
the  alveolar  nieshwork  is  the  product  of  numerous  hypoderin-rells 
tvhich  have  grown  into  the  interior  of  the  gill^  and  havf.  enclosed 
within  their  folds  a  nnTYiher  of  spheroidal  chambers  (alveoli)  rvhose 
interiorfi  were  originally  portion  of  the  hoimocvele. 

The  fact  that  blood-coagulum,  with  an  occasional  amoebocyte 
(but  never,  as  far  as  I  have  seen,  any  miocytes)  is  often  seen 
within  the  alveoli,  bears  out  the  above  statement.  Jf  the 
alveolar  cavity  were  the  interior  of  a  single  cell,  how  indeed 
could  blood-plasma  become  enclosed  within  it?  But  if  the 
mesh  work  grows,  as  I  have  indicated,  by  tiie  branching  and 
fusion  of  numerous  cells  throughout  the  hsemocoele,  then  it 
becomes  a  certainty  that  some  at  least  of  the  blood  must  become 
enclosed  within  it.  As  the  miocytes  continue  to  travel  regu- 
larly in  the  course  of  the  main  blood-circulation,  which  becomes 
closed  off,  as  the  mesh  work  grows,  in  the  form  of  two  blood- 
canals,  it  is  not  surprising  that  we  do  not  meet  with  these 
corpuscles  in  the  alveoli.  Even  if  one  were  accidentally  enclosed, 
we  may  be  fairly  sure  that  it  would  cease  to  keep  its  oat-shaped 
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form,  and  would  settle  down  near  the  alveolar  wall  in  the  form 
of  an  amoebocyte.  The  absence  of  miocytes  within  the  alveoli 
simply  proves  the  absence  of  any  definite  circulation  of  blood 
within  them. 

The  Internal  Lamina. 

In  all  caudal  gills  which  J  have  examined,  except  the  Leatid 
and  Reduced  Types,  the  alveolar  mesh  work  is  seen  to  be 
strengthened,  along  certain  definite  zones,  by  a  series  of  thicker 
ingrowths  from  the  hypoderm-layer.  These  ingrowths  were  first 
noticed  in  the  larv  a  of  Faeudophaa  by  Ris  (28),  who  termed  them 
"lamellen."  As,  however,  the  term  "lamella''  has  already  been 
employed  more  generally  for  the  flat,  blade-like  gills  of  Lestidct- 
and  Ayrionidce,  I  propose  to  substitute  the  term  internal  lamina 
for  these  ingrowths,  in  order  to  avoid  confusion. 

In  all  forms  of  caudal  gill,  the  internal  lamina?  occur  chiefly 
along  two  well-marked  longitudinal  zones.  One  of  these  zones 
would  be  represented,  in  all  median  gills  except  those  of  the 
Horizontal  Lamellar  Type,  by  a  plane  perpendicular  to  the 
plane  of  symmetry  of  the  gill,  at  a  level  slightly  dorsad  from  the 
dorsal  blood-canal.  Dorsad  from  the  first  plane,  and  ventrad 
from  the  second,  more  scattered  internal  laminte  are  developed: 
but  I  have  not  found  any  general  development  of  lamina?  in  the 
more  central  area  between  the  two  blood-canals.  Only  in  the 
Agrionid  gills  of  the  Vertical  Lamellar  Type  have  I  found 
laminae  developed  just  ventrad  from  the  dorsal  blood-canal,  or 
dorsad  from  the  ventral  blood- canal. 

In  lateral  gills  of  the  Vertical  Lamellar  Type,  the  zones  of 
laminae  agree  with  those  of  the  median  gill.  But  in  lateral  gills 
of  the  Triquetial  Type,  the  zones  may  best  be  described  as  being 
developed  along  two  planes  which  cut  off,  in  any  given  cross- 
section,  the  upper  and  inner  corners  of  the  triangle  representing 
the  section.  These  two  planes  are  therefore  not  parallel,  but 
somewhat  inclined  to  one  another  inwards.  The  same  holds 
good  in  the  lateral  gills  of  the  JSaccoid  Type.  The  positions  of 
the  two  principal  zones  of  laminae  are  in  all  cases  clearly  repre- 
sented in  the  series  of  diagrammatic  sections  in  Text-figs.  11,  17, 
22  {dl,  vl). 
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In  the  Horizontal  Lamellar  Type,  the  horizontal  flattening 
undergone  by  the  gill  has  resulted  in  a  more  or  less  complete 
suppression  of  the  principal  zones  of  laminae.  Numerous  second- 
ary short  laminae  are  developed  at  intervals  across  the  interior 
of  the  narrow  blade  of  the  gill  (Plate  vi.,  fig.43,i/,  W).  In  the 
Lestid  form  of  Vertical  Lamellar  Gill,  the  two  walls  of  the 
lamella  lie  mostly  so  close  together  that  the  internal  laminje  are 
not  developed  at  all  (Plate  v.,  figs. 36,  37). 

I  propose  to  call  all  the  lamime  developed  along  either  of  the 
principal  zones  of  the  gill  the  principal  internal  laniince.  All 
the  rest  I  shall  term  the  secondary  internal  laniince.  There  is 
no  difference  in  their  structure.  But,  along  the  principal  zones, 
the  laminae  occur  more  regularly  and  in  greater  number,  forming 
a  kind  of  open  fence  across  the  gill.  If  a  lightly-pigmented 
Vertical  Lamellar  Gill  {e.g.,  that  of  Ischnura  heterosticta  Burm.) 
be  stained  in  toto  with  borax-carmine,  cleared  and  mounted,  the 
two  sets  of  principal  internal  laminae  will  appear  like  two  long 
straight  rows  of  slender  colonnades,  rising  from  the  "  floor  "  to 
the  "  roof  "  of  the  gill. 

The  two  principal  zones  of  laminje  separate  off  the  central 
thicker  portion  ^of  the  gill,  termed  the  rachis,  with  its  main 
tracheae,  nerves,  and  blood-vessels,  from  the  two  narrower  outer 
portions,  which,  in  the  case  of  Lamellar  Gills,  together  form  the 
blade. 

A  section  along  an  internal  lamina  is  shown  in  Text-fig. 3. 
The  lamina  appears  to  be  an  ingrowth  of  the  whole  hypoderm- 
layer  at  a  given  point.  The  lamina  itself  exhibits  a  kind  of 
stratified  structure,  being  apparently  formed  of  a  number  of 
closely  appressed  parallel  layers,  the  sections  of  which  resemble 
strongly-developed  fibrillse.  Minute  pigment-granules  lie  between 
(or  upon)  each  separate  layer,  but  they  are  of  such  small  size 
that  their  exact  positions  are  not  easily  determinable.  Hypo- 
derm-nuclei,  together  with  a  certain  amount  of  undifi'erentiated 
cytoplasm  from  the  hypoderm-layer,  can  often  be  seen  supporting 
the  bases  of  the  laminae  on  either  side. 

Ris  described  the  internal  laminae  of  Pseudophcea  as  being 
chitinous  (28).      But   Ris'  larva,  as  he  clearly  shows,  was  just  at 
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the  end  of  an  instar,  and  about  to  cast  its  skin.  The  connection 
between  the  internal  lamina  and  the  cuticle,  so  clearly  shown 
in  Ris'  larva,  is  not  to  be  made  out  in  the  majority  of  the  larva? 
which  I  have  studied.  In  fact,  it  can  only  be  seen  in  two  larvie 
which  were  sectioned  (as  His'  larva  was)  just  before  undergoing 
ecdysis.  The  normal  state  of  the  lamina  is  shown  in  Text-fig. 3 
and  in  Plate  iv.,  fig. 29.  It  remains  thus  for  the  greater  part  of 
an   instar,    and   only  acquires   connection  with   the   cuticle  just 


Text-fig.  3. 
T..S.,  through  cuticle,  hj-poderniis,  and  an  inteiual  lamina   (il)  fioin  the 
lateral  triquetral  gill  of  Calopteryx  sp.  (  x  370).     al,  an  alveolus;  />(/, 
pigment-granules  adhering  to  the  inner  wall  of  cuticle  at  a  point  where 
the  hypodermis  is  pulled  away.     Rest  of  lettering  as  on  p.  IlH(. 

before  ecdysis.  At  the  same  period,  the  innermost  strata  of  the 
lamina  become  definitely  hardened,  so  as  to  appear  quite  chitin- 
ous,  and  these  would  seem  to  be  actually  withdrawn  from  the 
lamina  at  ecdysis,  by  means  of  their  connection  with  the  cuticle. 
Normally,  the  structure  of  the  lamina  resembles  most  closely 
the  formation  seen  in  the  cytoplasm  of  the  hypoderm-cells  at 
their  points  of  connection  with  muscle-fibres,  and  may  therefore 
be  considered  as  fihrillar.  The  fibrillar  material  of  the  lamina 
stains  with  haematoxylin  as  deeply  as  the  hypoderm-cytoplasm 
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itself,  and  remains  unstained  by  eusin.  Aibo,  it  is  bordered,  in 
the  hvpodermis  itself,  by  a  fine  basement-membrane,  seen  as  a 
dark  line  under  bigh  magniiications.  Further,  in  all  larval 
stages  except  just  before  ecdysis,  a  definite  pigment-layer  inter- 
venes between  the  cuticle  and  the  base  of  the  internal  lamina, 
as  shown  in  Text-fig. 3. 

As  to  the  formation  of  these  internal  laminae,  I  must  express 
my  agreement  with  Kis'  opinion  that  this  lies  partly  upon  the 
mechanical  side,  viz.,  that  they  act  as  additional  supports  for 
the  alveolar  meshwork  in  the  interior  of  the  gill.  But  they  do 
not  exist  for  this  purpose  only.  They  carry  the  basement-mem- 
brane of  the  hypodermis  along  their  entire  length;  and  they 
show,  at  frequent  intervals,  connections  with  the  alveolar  walls 
themselves.  It  seems  almost  certain,  though  it  cannot  be  proved 
by  actual  examination,  owing  to  the  excessive  fineness  of  the 
meshwork,  that  a  thin  layer  of  hypoderm-cytoplasm  must  con- 
nect all  the  nuclei  of  the  alveolar  meshwork,  and  that  the  lamina* 
are  the  principal  bearers  of  this  cytoplasm  into  the  gill-interioi-. 
In  other  words,  where  single  or  few  hypoderm-cells  have  passed 
inwards  and  helped  to  form  the  meshw'ork,  their  points  of  con- 
nection with  the  hypoderm-layer  are  indicated  simply  by  the 
passage  of  the  basement-membrane  into  the  alveolar  wall.  Hut 
at  those  points  where  masses  of  hypoderm-cells  have  been  thrown 
inwards,  a  lamina  is  formed,  and  much  of  the  surrounding  mesh- 
work is  probably  due  to  the  further  ingrowth  of  the  cells  carried 
in  along  the  lamina.  Whether  the  cytoplasmic  connections 
between  the  scattered  nuclei  of  the  meshwork  persist  throughout 
larval  life  or  not,  we  know  that  they  must  have  existed  during 
the  /on) latiou  of  the  meshwork,  and  that  they  must  continue  to 
exist  so  far  as  additions  to  the  membrane  are  made  with  the 
growth  of  the  larva  at  each  ecdysis.  I  see,  therefore,  in  the 
internal  laminfe,  not  only  a  mechanical  device  for  the  support  of 
the  meshwork,  but  also  the  principal  carriers  of  the  hypodermis 
inwards  for  the  formation  of  that  meshwork. 
The  Blood-Cana/s. 

In    the    abdomen    of    the   larva,    the  blood   travels  for?vards 
through  the  heart  and  aorta,  backwards  in  the  general  body-cavity 
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or  hcTemocoeie.  This  backward  movement  occurs  both  dorsally 
and  ventrally.  The  main  stream  runs  backwards  ventrally, 
above  the  ventral  nerve-cord,  but  below  and  latero-ventrally  to 
the  alimentary  canal.  A  smaller  stream  runs  backwards  more 
dorsally,  just  below  and  on  either  side  of  the  heart  itself. 

'J'he  change  from  backward  to  forward  current  takes  place  in 
the  last  three  segments  of  the  abdomen,  and  is  entirely  due  to 
the  suctional  pull  through  the  ostia  of  the  heart.  These  ostia 
are  situated  in  the  eighth  and  ninth  segments.  Thus  some  of 
the  blood  will  not  travel  ventralh^  backwards  beyond  the  eighth 
segment,  being  sucked  into  the  ostia  of  that  segment.  Similarly, 
some  more  blood  will  not  get  beyond  the  ninth  segment.  A 
portion  of  this  circulates  only  around  the  confines  of  the  anal 
area,  before  it  returns  to  the  ostia  of  the  ninth  segment.  The 
rest,  comprised  in  three  distinct  streams,  passes  into  the  caudal 
gills,  and  circulates  along  almost  their  entire  length  (i.p.,  to  the 
confluence  of  the  two  blood-canals,  and  back  again). 

This  circulation,  and  the  vessels  in  which  it  takes  place,  can 
best  be  seen  from  Text- fig. 4.  In  the  basal  piece  of  each  gill,  the 
hfemocoele  is  large,  and  continuous  with  the  general  body-cavity. 
As,  however,  it  approaches  the  level  of  the  breaking-joint  (hj),  it 
narrows  rapidly,  and  finally  passes  through  the  extensive  hypo- 
derm-layer  at  the  breaking-joint  as  tivo  mijiute  canals,  one  situ- 
ated dorsally,  the  other  ventrally.  On  entering  the  gills,  these 
two  canals  widen  out  considerably,  and  become  the  closed-in 
blood-canals  of  the  gill.  Of  these  two,  that  which  carries  the 
blood  into  the  gill  maybe  termed  afh'ent  send  primary,  the  latter 
term  indicating  (as  we  shall  discover  when  we  study  the  onto- 
geny and  phylogeny  of  the  gill)  that  it  was  in  existence  long 
before  the  second  blood-channel  was  formed,  at  a  time  when  the 
efferent  part  of  the  circulation  was  effected  (like  the  backward 
circulation  in  the  abdomen),  merely  along  the  undifiPei  entiated 
haeraoccele  of  the  gill.  The  other  blood-canal,  which  carries  the 
blood  away  from  the  gill,  may  be  termed  efferent  and  secondary. 
Jn  order  to  examine  the  circulation  of  blood  in  the  gills,  it  is 
necessary  to  select  a  transparent,  lightly  pigmented  larva  For 
this  purpose,  amongst  the  Australian  species  available,  the  larva 
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of  Ischnura  heterosticta  is  easily  the  most  suitable.  If  placed  in 
a  small  dish  or  watch-glass,  this  larva  will  persist  in  resting 
with  its  gills  in  a  vertical  plane  (their  natural  position).  To 
overcome  this  difficulty,  I  found  it  best  to  remove  the  larva 
altogether  from  water,  and  place  it  sideways  upon  a  glass-slide. 
A  cover-slip  was  then  let  down  upon  the  gills,  and  water  from  a 
pipette  was  run  into  the  wedge-shaped  space  between  the  slide 
and  the  cover-slip.  Thus  the  gills  were  enclosed  in  water,  while 
the  rest  of  the  larva  was  in  air.  In  such  a  position,  the  larva 
will  live  for  some  hours,  and  seldom  makes  any  attempt  to  move. 


Text-fig.  4. 
Diagram  of  the  blood-circulation  in  the  caudal  gills  and  last  three  abdo- 
minal segments  of  Ischnura  heterosticta  Burm.  (Middle  portions  of 
gills  cut  away).  The  seven  currents  shown  are  as  follows  : — 1,  dorsal 
circulation  in  seg.  8;  2,  ditto  in  seg.  9;  3,  circulation  in  median  gill 
{mg);  4,  ventral  circulation  in  seg.  8;  5,  ditto  in  seg.  9;  6,  ditto  in 
seg.  10,  with  extension  to  left  cercoid  (c);  7,  circulation  in  left  lateral 
gill  {ly).  a,  anus;  hj,  breaking-joint;  c,  cercoid;  c/",  confluence  of 
blood-canals  in  gill;  rf/t,  dorsal  blood-canal;  h,  heart;  ng,  ganglion  of 
seg.  ^;  ost,  ostia;   fh,  ventral  blood-canal;  8-10,  abdominal  segments. 

The  circulation  of  blood  in  the  gills  is  very  remarkable.  I 
had  naturally  expected  to  find  the  blood  entering  the  gills  by 
the   ventral   canal,  and   passing  out   of  them   dorsally.     But  I 


BY    R.    J.    TILLYARD.  63 

found  that  this  is  only  true  for  the  lateral  gills.  In  the  median 
gill,  the  circulation  is  reversed,  the  blood  passing  in  dorsally, 
and  passing  out  again  ventrally.  As  will  be  seen  in  Text-fig. 4, 
the  blood  that  enters  the  median  gill  (the  line  of  arrows  marked 
S  in  the  figure)  is  part  of  the  dorsal  backward  blood-stream.  On 
reaching  the  base  of  the  gill,  a  single  pulsation  of  the  heart 
causes  it  to  shoot  sharply  along  the  narrow  dorsal  blood-canal 
for  some  considerable  distance.  It  then  travels  by  a  series  of 
shorter  jerks  (each  corresponding  with  one  heart-beat)  along  the 
dorsal  canal,  and  round  the  distal  confluence  {cf)  into  the  ventral 
canal.  Along  the  ventral  canal  it  passes  forwards  again  by  short 
jerks,  until  at  last  it  passes  out  of  the  gill  in  the  same  sharply 
shooting  manner  as  that  by  which  it  entered.  The  distance 
covered  by  a  given  corpuscle  in  the  jerks  of  entry  and  exit 
appeared  to  me  to  be  between  two  and  three  times  as  long  as 
the  distance  covered  in  a  single  ordinary  jerk.  I  think  the 
increase  must  be  wholly  due  to  increased  pressure  forcing  the 
])lood  along  at  the  breaking-joint,  where  the  canals  become  sud- 
denly narrowed — just  in  the  same  way  that  a  river  flows  fastest 
in  the  narrowest  part  of  its  bed. 

Thus  we  see  that,  in  the  'inedian  gill,  the  dorsal  hlood-canal  is 
afferent  and  primary,  the  ventral  hload-ca^ial  efferent  and 
secondary. 

Turning  now  to  the  lateral  gills,  the  course  of  the  blood  in  the 
left  lateral  gill  is  marked  by  the  line  of  arrows  marked  7  in 
Text-fig. 4.  This  is  part  of  the  main  ventral  backward  stream 
of  the  blood  along  the  left  side  of  the  abdominal  haemocoele.  A 
similar  stream  along  the  right  side  supplies  the  right  lateral  gill. 
Each  of  these  streams  enters  the  lateral  gill  on  its  own  side  by 
the  ventral  canal,  in  the  same  sudden  shooting  manner  as  that 
already  noticed  for  the  median  gill.  Passing,  by  a  series  of 
jerks,  distally  to  the  confluence  {cf),  the  blood  returns  along  the 
dorsal  canal.  On  passing  out  from  the  gill,  the  blood  passes 
obliquely  upwards  and  forwards  towards  the  heart,  and  meets 
with  one  portion  of  the  blood-stream  emerging  ventrally  from  the 
median  gill,  since  this  latter  stream  is  constrained,  on  approach- 
ing the  heart,  to  divide  into  two  in  order  to  avoid  the  blind  end 
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of  the  heart  itself,  and  the  ligaments  connecting  it  posteriorly 
to  the  wall  of  the  tenth  segment.  Thus,  finally,  the  blood  from 
all  three  gills  enters  the  ostia  of  the  ninth  segment  in  two 
streams,  one  from  the  right,  the  other  from  the  left  of  the  heart. 

I71  the  lateral  gillfi,  therefore,  the  ventral  blood-caval  is  affere'itt 
and  primary,  the  dorsal  blood-canal  efferent  and  secondary. 

In  Text-fig. 4,  the  seven  lines  of  arrows  numbered  1-7  are 
intended  to  show  all  possible  courses  for  any  blood-corpuscle 
entering  the  eighth  segment  from  in  front.  Of  these,  only  Nos. 
3  and  7  concern  the  gills.  It  should  be  noticed  that  portion  of 
No.^  (the  ventral  circulation  of  seg.  10)  passes  into  and  out  of 
the  larval  cercoids  (c),  in  which  no  blood-canals  are  developed. 

The  difference  in  the  circulation  of  blood  in  the  median  and 
lateral  gills  puzzled  me  greatly,  and  I  could  find  no  explanation 
to  account  for  it,  until  I  thought  of  studying  the  caudal  pro- 
cesses of  the  May-flies  (Plectoptera).  Then,  as  I  hope  to  explain 
more  fully  in  Part  iv.,  I  discovered  that,  in  this  Order,  each 
process  possesses  only  one  blood-canal,  which  is  dorsal  in  the 
median  process  and  ventral  in  the  lateral  process.  Also,  in 
these  caudal  processes  of  the  May-fly,  the  blood  passes  into  the 
process  along  the  closed  canal,  the  return  journey  being  made 
along  the  open  hjemocoele  of  the  process-cavity.  Thus  it  became 
evident  that  the  afferent  canal,  whether  dorsally  or  ventrally 
placed,  must  always  be  the  primary  canal,  originally  present  in 
the  organ  before  it  took  on  the  form  now  seen  in  the  Zyguptera; 
whereas  the  efferent  canal  is  only  a  secondary  formation,  being 
in  fact  nothing  more  nor  less  than  what  is  left  of  the  original 
open  hsemocoele  of  the  gill,  after  the  elaboration  of  the  alveolar 
meshwork,  which  occupies  by  far  the  gieater  volume  of  the 
haemoccele.  Further  interesting  evidence  along  the  same  lines 
may  be  expected  from  the  study  of  the  Ontogeny  of  the  Caudal 
Gills  themselves. 

The  actual  circulation  of  the  blood-corpuscles  in  the  gill  seems 
t<)  be  entirely  confined  to  the  two  blood-canals.  That  is  to  sa}', 
although  blood-plasma  is  to  be  found  in  the  nerve-canals,  some 
of  the  alveoli,  and  occasionally  in  the  small  spaces  of  the  haemo- 
ccele around  or  near  the  tracheae  (Text-fig. 9,  hi])),  and  although 
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occasional  large  amcEbocytes  (Text-fig.9,  ac)  may  also  be  found  in 
these  positions,  being  probably  caught  and  imprisoned  during  an 
ecdysis,  yet  the  travelling  oat-shaped  corpuscles  or  miocyte.s  (mc) 
are  never  found,  in  sections,  anywhere  in  the  gills  except  in  the 
blood-canals.  A  typical  group  of  blood-corpuscles,  including 
both  miocytes  and  amcebocytes,  is  shown,  greatly  enlarged, 
collected  near  the  wall  of  a  blood-canal,  at  a  point  where  it 
impinges  upon  the  hypodermis,  in  Text-fig.5. 

mc 


Text-fig.5. 
Blood- corpuscles  in  blood-canal   near  base  of  gill  of  Austroarp-ion  cyane 
(Selys).     From  a  transverse  section  {  x  1000).     Lettering  as  on  p.  109. 
The   Aei'vous  System. 

The  Nerve-Supply  of  the  Caudal  Gills  is,  as  might  be  ex- 
pected, of  very  uniform  structure  throughout  the  whole  Sub- 
order, and  appears  to  be  but  little  affected  by  changes  in  the 
form  of  the  gill  itself,  or  in  the  number  of  principal  trachese 
supplying  it.  The  typical  distribution  of  nerves  to  the  gills, 
here  described,  was  found  in  all  forms  examined  by  me  in  the 
families  CalopterygidcB  and  Agrionidce.  In  the  Lestidcf,,  the 
distribution  is  altered  by  the  suppression  of  one  pair  of  principal 
nerves,  in  the  median  gill  only.  The  nerve-supply  of  the  lateral 
gills  remains  the  same  in  all  three  families. 

The  last  abdominal  ganglion  of  the  ventral  nervous  system  of 
the  Dragonfly  Larva  is  the  large  ganglion  lying  in  the  eighth 
segment.  This  ganglion  is  formed  by  the  fusion  of  three  original 
pairs  of  ganglia,  viz.,  those  of  the  eighth,  ninth,  and  tenth 
abdominal  segments.  It  gives  off  four  pairs  of  principal  nerves, 
viz.,  the  genital  nerves,  the  eighth  segment  nerves,  the  ninth 
segment  nerves,  and  the  tenth  segment  nerves,  the  last  being  the 
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most  posterior  pair.     The  whole  nerve-supply  of  the  caudal  gills 
is  supplied  from  these  last. 

On  entering  the  tenth  segment,  the  tenth  segment  nerves  lie 
latero-ventrally  on  either  side  of  the  rectum.  At  about  one- 
third  of  the  distance  through  the  segment,  each  nerve  divides 
into  two  strong  branches,  one  passing  slightly  more  dorsad,  the 
other  slightly  more  ventrad,  and  the  former  bending  slightly 
outwards  away  from  the  level  of  the  original  nerve.  Of  these 
two  branches,  the  ventral  soon  gives  off  a  strong  nerve  to  the 
wall  of  the  rectum,  the  poste7'ior  rectal  nerve  (Text-fig.6,  rn),  and 
nv..  ■nv' 


Text-fig.6. 
Diagrams  to  show  positions  of  principal  nerve  of  the  gills,  A  dorsal,  B 
lateral  view.  a,  anus;  Ah,  abdomen;  c,  eercoid;  dl,  dorsal  nerve  of 
left  lateral  gill;  cW ,  ditto  of  right  lateral  gill;  dm,  left,  and  dm'  right 
dorsal  nerve  of  median  gill;  leg,  left,  and  leg'  right  caudal  gill;  meg, 
median  caudal  gill;  ni'i^,  left,  and  w\q,  right  tenth  segment  nerve; 
R,  rectum;  rn,  posterior  rectal  nerves;  d,  ventral  nerve  of  left  lateral 
gill;  1)1',  ditto  of  right  lateral  gill;  cm,  left,  and  imi,  right  ventral 
nerve  of  median  gill.    Reconstructed  from  series  of  transverse  sections. 

then,  running  straight  on,  it  enters  the  base  of  the  lateral  caudal 
gill  of  its  own  side,  forming  the  ventral  nerve  of  the  lateral  gill 
{vl,  vV).     This  is  a  large  nerve,  lying  very  conspicuously  upon 
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the  wall  of  the  ventral  blood-canal,  on  the  side  farthest  from  the 
plane  of  symmetry  of  the  gill-system.  I'he  other,  or  dorsal, 
branch  divides  into  two  a  little  further  on,  one  branch  continu- 
ing a  fairly  straight  course,  a  little  outside  and  dorsad  of  the 
level  of  the  nerve  vl,  to  enter  the  base  of  the  lateral  gill  of  its 
own  side,  as  the  dorsaf  nerve  of  the  lateral  yiU  {dl,  dl'j  —  a  nerve 
considerably  smaller  than  ?7,  but  placed  in  a  similar  position  to 
it  upon  the  wall  of  the  dorsal  blood-canal. 

The  second  branch  passes  rapidly  upwards  and  inwards  over 
the  anal  opening,  and  branches  into  two  just  before  entering  the 
base  of  the  median  gill.  Its  two  branches  form  the  dorsal  and 
ventral  nerves  of  the  median  y ill  {dm,  vm)  respectively,  of  its  own 
side.  A  corresponding  pair  of  nerves  enters  the  median  gill 
from  the  other  side.  Thus,  the  nerve-supply  of  the  median  gill, 
like  that  of  the  median  ocellus,  is  a  double  one,  symmetrical 
about  the  plane  of  symmetry  of  the  larva. 

In  sections  of  the  gills  of  Synlestes  and  Austrolestes,  I  can  find 
no  trace  of  the  two  ventral  nerves  of  the  median  gill.  It  would 
appear,  therefore,  that  these  nerves  are  suppressed,  in  the  family 
Lestidce.  On  the  other  hand,  it  is  easy  to  trace  several  strong 
nerves  arising  from  the  dorsal  nerves  at  various  levels  along  the 
gill-length,  and  passing  closely  around  one  or  other  of  the  two 
main  longitudinal  tracheae,  to  supply  the  ventral  portion  of  the 
gill-blade. 

The  structure  of  one  of  the  main  dorsal  or  ventral  gill-nerves 
may  be  seen  from  Plate  vi.,  figs. 44,  45.  A  cross-section  passes 
through  a  considerable  number  of  parallel  nerve-fibres,  the  nuclei 
of  which  are  found  at  fairly  frequent  intervals  along  the  course 
of  the  nerve.  Frequently  the  same  section  will  intercept  two 
nuclei,  as  in  Plate  vi.,  fig. 45,  and  occasionally  three.  The  nuclei 
occur  in  all  positions,  either  near  the  centre,  or  upon  the  circum- 
ference, but  seldom  project  beyond  the  regular  periphery  of  the 
nerve. 

The  main  gill-nerves  retain  their  position  either  in,  or  very 
close  to,  the  walls  of  the  main  blood-canals,  throughout  the 
whole  length  of  the  gill.  Only  in  the  Saccoid  Gill-type  are  they 
removed  any  distance  from  these  canals.     In  this  type,  also,  their 
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courses  appear  to  be  far  more  irregular,  and  their  branchings 
more  numerous  and  more  difficult  to  follow,  than  in  the  othei* 
types.  If  we  examine  a  cross-section  of  one  of  the  main  nerves 
lying  upon  the  wall  of  the  blood-canal,  in  any  gill-type,  we  shall 
see  that  it  may  either  project  well  into  the  hsemocoele,  or  it  may 
lie  almost  flush  with  the  wall,  or  it  may  be  closed  off  and  lie 
just  outside  the  canal.      One  need  not  attach  any  importance  to 

variations  in  this  respect, 
since  they  would  appear  to 
be  mainly  due  to  the  con- 
dition of  the  blood -canal 
(and,  indeed,  of  the  whole 
gill)  at  the  moment  of  fix- 
ation. For  if  the  blood- 
canal  be  distended,  the 
nerves  will  appear  as  if 
projecting  into  it,  whereas 
if  it  be  collapsed,  they  may 
appear  to  be  outside  its 
wall .  The  important  point 
to  notice  is  that,  in  any 
case,  the  nerve  runs  in  a 
small  iierve-canal oi  itsown, 
as  shown  in  Plate  vi.,  figs. 
44,  45.  The  wall  of  this 
canal  is  similar  in  struc- 
ture to  the  wall  of  the 
blood -canal. 

By  referring  to  Text-fig. 


nv  \\m  tr  lliivnm 

Text-tig.  7.* 


7,  we  may  follow  the 
courses  of  tlie  main  nerves 
and  their  principal  branches  throughout  the  gill.  The  nerve- 
branches,  in  the  case  of  a  vertical  lamellar  gill  of  the  Ayrioind 
type,  are  much  less  numerous  than  the  tracheal  branches,  and 

■■'  Portion  of  stained  Avhole  mount  of  gill  of  AvMroayrion  ajane  (Selj's), 
to  show  hypodenn-nuclei  {nn),  blood-canals  {km),  main  nerves  [nr)  and 
their  branches,  internal  lamina'  (//)  and  main  trachea^  [tr),  Mith  their 
branches:Tf  xlOO). 
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come  off  from  the  main  stem  usually  at  a  much  sharper  angle, 
especially  along  the  narrower  side  of  the  gill-blade.  8uch  nerve- 
branches  themselves  branch  once  or  twice  externally,  so  that  the 
whole  system  of  nerves,  arising  from  the  single  branch,  innervates 
an  area  of  the  gill  supplied  by  two,  or  even  three,  tracheal 
branches  from  the  main  stem.  As  they  extend  outwards,  these 
branch-nerves  finally  divide  up  into  single  nerve-fibres,  which 
are  easily  followed  out  under  a  high  power,  in  a  freshly  cut-off 
transparent  gill.  Each  single  nerve-fibre  is  finally  destined  to 
supply  a  small  sensilla,  in  the  form  of  a  tactile  hair  or  spine, 
standing  upon  the  edge  of  the  gill. 

Besides  the  nerves  shown  in  Text-fig.7,  one  can  also  detect 
occasional  single  nerve-fibres  running  outwards  from  the  main 
nerve.  There  is  also  a  series  of  stout,  short  branches,  which 
pass  inwards  from  the  main  nerves  to  supply  the  central  region, 
or  rachis,  with  its  large  tracheal  trunks.  Short  single  nerve- 
fibres  from  these  branches  pass  to  the  bases  of  the  spines  and 
hairs  of  the  midrib. 

As  already  indicated,  in  the  median  vertical  lamellar  gills  of 
the  Lestid  tyipe,  all  the  branches  arise  from  the  two  dorsal  nerves, 
the  ventral  nerves  being  apparently  suppressed. 
The   Tracheal  System. 

The  whole  tracheal  system  of  the  caudal  gills  is  derived  from 
the  dorsal  tracheal  trunks.     Each  of  these  divides  into  two  in 


Text-fig.  8. 
Diagram  to  show  courses  of  main  trachejtj  at  base  of  Triquetvo-quadiate 
Gill-system  (right  lateral  gill  omitted).     Lettering  as  on  p.  109. 

the  ninth  abdominal  segment.     Of  the  two   branches,  the  more 
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ventral  one  passes   slantingly  downwards   to  enter 


the  base  of 

the  lateral  gill  of  its  own  side.  On  entering  the  gill,  tliis  branch 
again  divides  into  two,  in  all  except  the  Lestid  sub-type  of  gill* 
The  more  dorsal  branch  runs  straight  back  through  the  tenth 
segment  to  enter  the  base  of  the  median  gill,  alongside  its  fellow 
from  the  other  dorsal  trunk.  Thus  the  median  gill  receives  two 
main  tracheal  stems  at  its  base.  In  all  Lamellar  Types  of  gill, 
these  two  trunks  run  alongside  one  another  through  the  gill, 
giving  off  numerous  branches.  In  the  Saccoid  and  Triquetro- 
quadrate  Types,  however,  each  divides,  on  entering  the  gill 
proper,  into  two  large  tracheae,  of  which  one  is  placed  dorsally 
above  the  other.  Thus,  in  these  types,  the  median  gill  has  four 
parallel  main  tracheae  running  through  it.  This  arrangement  is 
shown  diagrammatically  in  Text-fig. 8. 

The  courses  of  the  main  tra- 
cheae, their  manner  and  frequency 
of  branching,  and  the  form  of  their 
smaller  branches  or  "twigs,"  vary 
so  much  that  it  seems  advisable  to 
leave  the  description  of  these  parts 
under  the  sections  dealing  with 
the  separate  types  of  gills. 

The  structure  of  the  tracheae  in 
the  caudal  gills  does  not  differ  in 
any  respect  from  that  of  tracheae 
in  any  other  part  of  the  larval 
body.  Being  derived  from  the 
dorsal  trunks,  they  are,  like  these 
latter,  always  deeply  pigmented, 
the  pigment-granules  lying  in  the 
ectotrachea.  This  pigmentation 
is  found   throughout  the  tracheal 


Text-tig.  9.^ 


system,  from   the  main  stems  down  to  the   final    branches  from 

*  T.S.,  through  a  main  trachea  in  gill  of  Galopteryx  sp.  (  x  370),  to  show 
reduced  portion  of  hfemoccele  {he),  [containing  blood-plasma  {Up)  and 
aiiifvbocytes  (ac)],  in  which  the  trachea  lies,  al,  alveolus;  ect,  ectotrachea. 
end,  endotrachea;  il,  internal  lamina;  nui,  nucleus  of  tct;  nti^,  nucleus 
of  end. 
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which  the  capillaries  arise.  Only  in  the  capillaries  themselves 
is  there  no  pigmentation.  The  capillaries  also  differ  from  the 
larger  tracheae  in  lacking  the  spiral  thread  of  the  endotrachea, 
which  is  quite  conspicuously  visible  in  sections  of  the  larger 
trachea*.  The  nuclei  of  the  ectotrachea  closely  resemble  those 
of  the  hypodermis,  and  their  structure  is  practically  the  same  A 
transverse  section  through  one  of  the  main  tracheae  of  Calopteryx 
is  shown  in  Text-fig. 9,  while  a  comparison  of  the  ectotrachea* 
with  the  hypodermis  in  Argiolestes  can  be  made  by  referring  to 
Plate  vi.,  tig. 44. 


Text-tig.  10. 
Capillary  loops  of  tracheal  system  at  extreme   tip  of   s^ill  {)i  Avxtroaririon 
cyane  (8elys);  (  x  370).     Drawn  from  the  freshly  cut-off"  <fill. 

Each  trachea  lies  in  a  narrow  portion  of  the  hajmoccele,  closed 
off,  usually,  by  the  alveolar  meshwork,  sometimes  in  part  by  the 
internal  laminfy  or  the  hypodermis.  This  narrow  channel  is  not 
easily  discovered  in  most  sections,  but  when  it  encloses  some 
blood-plasma,  as  it  sometimes  does,  it  can  then  be  clearly  deter- 
mined, as  in  Text-fig.9. 
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7'he  Capillary  System.  — The  capillaries,  which  are  the  end- 
terms  in  the  series  of  branchings  from  the  main  tracheae,  are 
always  quite  unpigmented,  and  very  difficult  to  follow.  They 
are  best  examined  in  a  freshly-cut-oif  gill,  soon  after  an  ecdysis. 
They  do  not  form  clear  simple  loops,  like  the  capillaries  of  the 
rectal  gills  of  Anisoptera,  though  a  close  approximation  to  such 
a  condition  may  be  examined  at  the  ext^'eme  tipoi  a  lamellar  gill, 
as  in  Text-fig.  1 0.  Here  one  can  follow  out  the  complete  course 
of  each  separate  capillary,  and  it  will  be  seen  that  most  of  them 
make  a  fairly  simple  complete  loop  from  one  branch-trachea  to 
another.  In  other  parts  of  the  gill,  the  capillaries  cannot  be 
easily  followed  throughout  their  entire  courses.  Though  an 
occasional  one  can  be  followed  through  in  a  course  of  varying 
directness  from  one  branch  to  another,  yet  the  general  rule 
would  appear  to  be  that  they  form  an  irregular  anastomosing 
network  within  the  gill,  lying  for  the  most  part  close  to  the 
hypodermis  upon  its  inner  side.  I  have  not  been  able  to  demon- 
strate the  existence  of  any  capillaries  ending  blindly  in  any  part 
of  the  gill,  and  do  not  think  that  any  such  are  likely  to  occur. 
The  condition  shown  at  the  tip  of  the  gill  (Text-fig.  10),  probably 
represents,  in  a  somewhat  simplified  form,  the  general  method 
of  linking-up  of  the  smaller  branch -tracheae  by  means  of  the 
capillaries. 

Part  ii. 
Studies  of  the  Separate  Gill-Types. 
A.  The  Saccoid  Type. 
(Text-figs.11-16;    Plate  i.,  fig.6;    Plate  iii.,  figs.21,  22;    Plate  iv., 

figs.28-33.) 

In  this  type,  each  gill  is  in  the  form  of  a  swollen  sac  or  bladder, 
more  or  less  sausage-shaped,  and  usually  tapering  posteriorly  to 
a  fine  point.  Text-fig.  11  shows  an  ideal  section  of  a  saccoid 
gill-system  taken  across  the  basal  third  of  the  gills.  Both 
cuticle  {cu)  and  hypodermis  {hy)  are  very  thin  compared  with 
the  size  of  the  gill.  The  cuticle,  however,  may  become  fairly 
tough,  especially  during  the  last  larval  instar.  The  hypoderm 
cells  are  deeply  pigmented,  except  at  their  boundaries,  which 
are  usually  clear.     Their  nuclei  are  fairly  regularly  placed,  and 
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of  about  equal  size  in  all  parts  of  the  gill,  this  being  also  the 
size  of  the  alveolar  nuclei.  Dorsal  and  ventral  blood-canals  {dh, 
vh)  are  well-developed,  symmetrically  placed  in  the  median 
saccus,  unsymmetrically  in  the  lateral  sacci. 


Text -%  11. 
Ideal  (semi-diagrainniatic)  1\S.  across  theSaccoid  Gill-system  of  Dlpldtbla, 
to  show  the  internal  structure  of  the  gills.  Lettering  as  on  p.  109. 
The  large  interior  of  the  saccus  is  chiefly  occupied  by  the 
immense  development  of  the  alveolar  meshwork,  containing 
hundreds  of  spheroidal  chambers,  or  alveoli,  of  somewhat  vary- 
ing size.  This  meshwork  is  supported,  along  two  well-marked 
zones,  by  the  internal  laminie  {dl,  vl),  which  close  oflf  small  longi- 
tudinal dorsal  and  ventral  portions  from  the  main  central  por- 
tion of  the  gill.  In  these  outer  portions,  in  which  we  must  see 
the  first  beginnings  of  the  blade-portions  of  the  Lamellar  Uill- 
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tvpes,  there  is  nothing  but  a  weakly-formed  meshwork,  sup- 
ported by  occasional  secondary  laminte,  and  a  few  branch  trachea^ 
of  very  small  size. 

The  tracheal  plan  of  a  saccoid  gill  is  always  somewhat 
irregular,  the  main  longitudinal  tracheae  being  free  to  take  a 
tortuous  course  in  the  alveolar  meshwork.  As  in  all  caudal 
gills,  two  main  tracheae  penetrate  the  base  of  the  median  gill, 
while  one  only  passes  through  the  base  of  each  lateral  gill.  But, 
in  the  median  gills  belonging  to  the  Epallagince,  it  is  usual  to 
find  each  main  trachea  giving  off  a  strong  ventral  longitudinal 
branch,  so  that,  in  nearly  all  cross-sections  of  the  gill,  there 
appear  to  be  four  longitudinal  tracheae  in  the  gill.  In  the  lateral 
gills,  likewise,  the  single  main  trachea  divides  into  two  soon  after 
entering  the  gill,  and,  fairly  frequently,  one  of  these  branches 
may  again  divide,  so  as  to  give  three  longitudinal  tracheae  in  this 
gill.  In  the  median  saccoid  gills  belonging  to  the  Protoneurince 
(Neosticta),  one  sometimes  finds  only  two  main  tracheae  in  all 
three  gills,  yet  I  have  frequently  noted  four  in  the  median,  and 
sometimes  three  in  the  laterals.  These  gills  are  so  frequently 
cast  off  and  regenerated,  that  it  is  not  easy  to  determine  whether 
any  of  this  variation  is  due  to  such  a  cause,  or  whether  the 
number  of  main  tracheie  is  essentially  variable. 

In  all  cases  examined  by  me,  there  are  four  longitudinal  nerves 
in  the  median  gill,  and  two  in  the  laterals,  as  shown  in  Text-fig. 
11  {dn,  vn). 

The  two  following  sub-types  have  been  studied  : — 

(i.)  I'he  Simple  Saccus  (Text-figs.  12,  13).  This  is  found  in 
the  genera  Pseudophcea  and  Diphlehia  both  belonging  to  the 
Epallayince,  and  in  the  genus  Cora  (Thoririce).  I  have  only 
studied  the  gills  of  Diphlehia.  Ris'  work  on  Pseudophcea  {2S) 
shows  that  the  gills  in  this  genus  are  closely  similar  to  those  of 
Diphlehia,  differing  principally  in  being  even  more  tensely 
swollen,  and  much  less  pointed  at  the  tips.  The  gills  of  Cora, 
as  studied  by  Calvert  (3),  differ  from  those  of  the  other  two 
genera  in  being  sharply  truncated  posteriorly. 

The  gills  of  Diphlehia  (Text-figs.  12,  13)  are  large,  cumbersome 
sacs,  which  clearly  impede  the  movements  of  the  larva.     These 
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larvjfi  are  rock-dwellers  in  fast  mountain-streams,  being  only  found 
in  the  shallow  rapids,  and  never  in  the  deep  still  pools.  Tliey  cling 
to  the  under-surface  of  Hat  rocks  lying  in  the  main  current^  in 
company  with  large  (undescribed)  Ferlid  larvae,  which  they  some- 
what resemble,  except  for  their  gills.  They  are,  however,  unlike 
the  Ferlid  larvae,  very  sluggish,  and  are  only  capable  of  rapid 
movements  when  in  the  water.  When  a  rock  is  lifted  up  with 
a  Diphlebia-l'dirvai  beneath  it,  the  dragging  of  the  huge  gills  upon 
the  wet  rock-surface  eft'ectuall}^  prevents  any  speedy  movement. 

The  gills  can  be  fixed  and  kept  in  70 
per  cent,  alcohol,  without  collapsing;  but, 
when  dehydrated  and  cleared,  they  almost 
invariably  collapse.  They  are,  therefore, 
exceedingly  diflticult  to  section  satisfac- 
torily. They  are  very  opaque,  dull  grey, 
brownish,  or  blackish,  according  to  the 
locality  and  the  colour  of  the  rocks  in- 
habited. In  sandstone  or  ironstone 
creeks,  a  brownish  colour  prevails;  in 
granitic  or  basaltic  creeks,  grey  or  black- 
ish. Their  shape  varies  somewhat  in 
different  individuals.  Sometimes  the 
gills  are  so  tense  as  to  be  definitely 
sausage-shaped;  in  other  cases,  the  gills  are  not  so  tense,  and 
there  is  just  a  suspicion  of  the  formation  of  longitudinal  edges 
or  midribs.  In  the  latter  case,  the  lateral  gills  may  be  described 
as  triquetral,  but  with  extremely  convex  faces. 

The  whole  cuticle  of  the  gill  is  covered  by  irregularly  placed 
hairs,  most  of  which  are  long  and  slender.  They  are  especially 
long  and  numerous  upon  the  posterior  pointed  portion  of  the 
gill,  giving  it  a  somewhat  shaggy  appearance. 

The  cuticle  itself  is  quite  clear  and  unpigmented.  It  is  com- 
posed of  numerous  exceedingly  thin  parallel  strata,  the  outermost 
of  which  differs  from  the  rest  in  staining  deeply  and  easily  with 
eosin.     The  total  thickness  of  the  cuticle  only  averages  about  8/x. 

The  hypodermis  is  a  very  thin   epithelial  layer,  only  about 

Gills  of  Diphlehia  lesto'ides  Selys,  in  natural  position,  dorsal  view;  (  x  4). 


Text-fig.  1; 
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half  the  thickness  of  the  cuticle,  i.e.,  averaging  only  4/x  in  thick- 
ness. It  is  everywhere  so  deeply  pigmented  that  it  is  almost 
impossible  to  distinguish  either  cell-boundaries  or  nuclei.  This 
pigment  consists  of  minute  granules  of  a  blackish  substance  de- 
posited in  all  parts  of  the  cytoplasm  of  the  hypodermis.  It  is 
only  when  the  hypodermis  is  cut  tangentially,  so  as  to  expose 
the  polygonal  outline  of  its  cells,  that  it  can  be  seen  definitely 
that  the  pigment  is  less  dense  along  the  cell- 
boundaries,  and  densest  towards  the  middle 
of  each  cell,  especially  around  the  nuclei. 
The  latter  are  of  the  usual  oval  shape,  and 
vary  from  8  to  10/a  in  length. 

The  distribution  of  trachea?  can  be  seen 
from  Text-fig.  13.  The  main  trunks  pursue  a 
somewhat  tortuous  course,  often  coiling  round 
one  another.  They  give  off  large  irregular 
branches,  which  run  obliquely  outwards  to- 
wards the  margin  of  the  gill.  These  large 
branches  again  break  up  very  irregularly  into 
numerous  smaller  branches,  which  approach 
the  hypodermis  at  all  points  of  the  gill,  and 
finally  turn  to  run  parallel  with  it,  giving  off 
numerous  capillaries.  The  courses  of  these 
latter  cannot  be  followed  owing  to  the  density 
of  the  hypoderm  pigment-layer. 

The  differences  between  the  gills  in  the 
three  known  larvae  are  only  small,  but  appear 
to  be  of  sutficient  value  to  separate  the  species. 
D.  lestdides  8elys,  has  the  longest  gills  (10-5- 
11mm.),  with  the  tips  more  slenderly  pointed, 
and  less  hairy,  than  in  the  other  two  species. 
The  lateral  gills  of  D.  lestdides  are  also  usually 
distinctly  triquetral,  the  inner  faces  being  definitely  flattened 
against  the  median  gill.  D.  nymphdides  Tillyard,  has  hairier 
gills,  9-5-10  mm.  long,  somewhat  less  pointed,  and  generally  much 

*  Left  lateral  gill  of  Diph/ehla  hxfdkhx  Selys,  cleared  to  show  tracheal 
system;  (  x  8). 


'IVxt-tig.i:i 


BY    R.    J.    TILLYARD. 


more  swollen  or  sausage-shaped.  In  D.  euphcedides  Tillyard,  the 
gills  are  shorter  still,  8'5-9  mm.  long,  shaggy,  shortly  pointed, 
and  tensely  swollen. 

(ii.)  The  Constricted  Saccns  (Text-fig.  14).  This  very  remark- 
able form  of  gill  is  found  in  the  genera  Neosticta  and  Nososticta 
among  the  Protonemn^tct.  Both  larvae  are  rock-dwellers,  with 
habits  closely  similar  to  those  of  Diphlebia,  except  that  they  are 
often  found  on  the  sides  of  larger  rocks  in  deep,  still  pools. 
These  larvse  can  move  fairly  quickly  underwater,  and  their  gills 
are  certainly  not  as  cumbrous  as  those  of  Diphlebia. 

The  shape  of  the  gill  may  be 
roughly  described  as  that  of  a 
rather  short  candle  surmounted  b}- 
a  flame,  the  basal  joint  represent- 
ing the  candle,  the  distal  joint  the 
flame.  The  constriction  between 
the  two  joints  is  very  strongly 
marked,  and  is  only  just  sufliciently 
wide  to  allow  of  the  passage  of  the 
main  trachete  and  the  blood-canals. 
The  cuticle  is  covered  everywhere 
with  small,  scattered  hairs,  which 
become  longer  and  more  abundant 
upon  the  distal  end  of  the  basal 
joint,  and  also  over  the  whole  of  the  distal  joint.  As  in  the 
gills  of  Diphlebia,  the  cuticle  is  quite  clear  and  unpigmented. 
The  hypodermal  pigment,  unlike  that  of  Diphlebia,  is  not  dis- 
tributed equally  all  over  the  gill,  but  is  chiefly  confined  to  three 
transverse  zones,  viz.,  around  the  base  of  the  gill,  around  the 
distal  third  of  the  basal  joint,  and  upon  all  except  the  extreme 
base  and  tip  of  the  distal  joint.  'J'his  is  well  shown  in  Plate  i., 
fig. 6.  The  hypodermis  is  of  about  the  same  thickness,  4/y.,  as  in 
Diphlebia,  and  its  nuclei  are  also  of  the  same  size  as  in  that 
genus.  The  cuticle,  however,  is  only  5//  in  thickness,  though 
otherwise  closely  resembling  that  of  Diphlebia  in  structure. 

Internally,  the  structure  of  the  basal  joint  of  the  gill  resembles 
very  closely  the  structure  of  the  gill  of  Diphlebia,  except  that 

*Gills  of  Neofiticta  cariesceiis  Tillyard,  in  natural  position,  dorsal  view;(  x  5). 


Text-fig.  14.* 
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the  size  of   the   individual   alveoli   is  smaller.     The  positions  of 

the  blood -canals,  nerves, 
and  internal  lam  in??,  and 
the  distribution  of  the 
..'}T  larger  trachese,  are  very 
similar  in  both  forms. 
The  branch  trachese,  how- 
ever, are  moi"e  numerous, 
and  come  off  less  oblique- 
ly from  the  main  stems. 
Their  branchings  towards 
the  hypodermis  are  also 
of  a  more  dendritic  char- 
Text-fig.lf).  acter,  as  can  be  seen   in 

T.S.  through  the  constriction  of  the  median  PI.  i.,  fig.6.  In  the  less 
gill  of  Neosticta  canescens  Tillyard;  pigmented  parts  of  the 
(X233).     Lettering  as  on  p.  109.  g^]]^  ^^  ^g  possible  to  see 

bundles  of  capillaries  starting  out  from  the  somewhat  "  knobby" 

and  deeply  pigmented  ends  of 

the  dendritic  branches.     These 

capillaries  seem   to   run  in  all 

directions  upon  the  inner  border 

of    the   hypodermis,  and  their   -^y 

general  distribution  closely  re- 
sembles that  seen  in  the  Nodate 

Lamellar  type  of  gill. 

At     the     constriction,     the 

alveolar  meshwork  is  reduced 

to  a  minimum.     The  two  blood- 
canals  pass  through  it  with  their 

inner  walls  almost  in  contact^ 

separating    the    main    trachese 

to   left   and    right.       A  trans.  ,^       ,.    ,«  * 

f  Text-fig.  16.* 

verse  section  through  the  con- 
striction in  the  median  gill  of  Neosticta  is  shown  in  Text-fig.  15. 

*  T.S.  through  distal  joint  of  the  median  gill  of  Neosticta  canescens  Till- 
yard; (  X  130).  hm,  confluence  of  the  two  blood-canals;  nv,  nerve;  other 
lettering  as  on  p.  109. 
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The  structure  of  the  distal  joint,  examined  in  sections,  is  seen 
to  be  rather  peculiar.  It  is,  in  fact,  intermediate  between  the 
true  saccoid  type  and  the  triquetro-quadrate  type,  being  slightly 
flattened  laterally,  as  seen  in  Text-fig.  16.  The  alveolar  mesh- 
work  is  present,  and  is  supported  by  numerous  horizontally-placed 
internal  laminae  (il).  The  tracheae  in  this  joint  are  all  of  small 
size,  the  main  stems  quickly  breaking  up  into  numerous  small 
branches.  The  two  blood-canals  unite  soon  after  entering  the 
basal  part  of  the  joint. 

The  length  of  the  gills  in  Neosticta  is  5-6  mm.,  of  which  the 
distal  joint  occupies  at  the  most  one-third.  Their  greatest 
breadth  is  about  l'2mm.  The  gills  of  Nososticta  closely  resemble 
those  of  Neosticta  in  size  and  shape,  but  may  be  distinguished, 
in  common  with  the  whole  larva,  by  being  of  a  more  definite 
black-and-white  banded  pattern,  the  pattern  in  Neosticta  being 
banded  dark  brown  and  pale  yellowish-brown. 

B.  The  Tpiquetro-Quadrate  Type. 

(Text-figs.  17-1 8;  Plate  iii.,  figs.23-24;  Plate  v.,  figs.34-35.) 

This  type  is  not  represented  in  Australia,  being  confined  to 
the  Calopterygince,  which  are  absent  from  our  continent  {though 
the  genus  Neurohasis  occurs  in  Papua).  Through  the  kindness 
of  Dr.  P.  P.  Calvert,  of  Philadelphia,  I  have  been  able  to  section 
and  study  a  number  of  gills  of  this  type  taken  from  larvae  of  un- 
determined species  of  Calopteryx  and  Hetcerina.  The  import- 
ance of  this  type  of  gill  is  that  it  forms  a  connecting-link  or 
intermediate  stage  between  the  Saccoid  and  Lamellar  Types.  I 
shall  not,  therefore,  attempt  to  elucidate  specific  or  even  generic 
differences,  which  are  of  no  importance  for  the  purposes  of  this 
paper.  An  ideal  transverse  section  of  this  type  of  gill,  taken  at 
about  one-third  of  the  total  length  of  the  gill  from  the  base,  is 
shown  in  Text-fig.  17. 

The  term  triquetro-quadrate,  which  I  have  suggested  as  suit- 
able to  denote  the  type  of  gill-s\^stem  found  in  the  Calopterygino'^ 
is  intended  to  suggest  the  form  of  the  transverse  section  across 
the  three  gills.  The  lateral  gills,  which  are  always  considerably 
longer  than  the  median,  might  be  best  described  as  triangular 
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prisms  except  that  they  become  gradually  enlarged  towards  the 
tip,  and  finally  taper  to  a  rather  blunt  point.  Their  transverse 
sections  are  everywhere  triangular.  The  term  ^HriquetraV  is 
frequently  used  to  describe  these  gills,  and  seems  to  be  the  most 
suitable  term  available. 


mr 


tf  Tiv   K'y     cu 


Text-fig.  17. 
Ideal  (semi-diagrammatic)  T.S.  across  the  Triquetro-qviadrate  Gill-system 
of  Galopteryx,  to  show  the  internal  structure  of  the  gills.     Lettering 
as  on  p.  109. 


The  shorter  median  gill  has  all  the  appearances  of  a  vertical 
lamella,  except  that  it  is  somewhat  thickened.  This  gill  also 
increases  in  width  towards  the  tip,  and  then  tapers  to  a  point. 
The  distal  part  of  the  gill  appears  to  be  curved  over  downwards, 
giving  it  a  somewhat  "nodding"  appearance.  This  curvature  is 
shown  also  in  the  blood-canals,  which  are  also  slightly  down- 
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curved  towards  the  tip  (Text-fig.  18).  Now  if  a  transverse  sec- 
tion be  made  anywhere  along  the  gill,  it  will  be  seen  to  be 
detinitely  diamond-shaped,  with  the  two  upper  sides  of  the  sec- 
tion equal  and  shorter  that  the  two  lower  ones,  which  are  also 
equal.  Thus  it  is  quadrangular  in  section.  The  complete  gill-sys- 
tem, therefore,  might  be  described  as  "triquetro  quadrangular,"  a 
cumbersome  term  which  I  have  shortened  to  triquetro-quadrate . 

Owing  to  their  long  immersion  in  alcohol,  I  can 
find  little  or  no  traces  of  the  tracheal  system  in 
whole  mounts  of  my  gills,  though  the  collapsed 
tracheje  are  easily  seen  in  sections.  As  far  as  I  am 
able  to  make  it  out,  the  general  arrangement  of  the 
tracheal  system  appeals  to  be  very  similar  to  that 
described  in  SynleMes  (p.  87).  The  following 
account  of  the  Triquetro-quadrate  Type  is  made 
almost  entirely  from  a  study  of  transverse  and 
longitudinal  sections. 

i.  The  Median  or  Quadrate  Gill  (Plate  iii,,  fig.23; 
Plate  v.,  fig.34).     The  cuticle  is  unpigmented,  and 
considerably  thicker  than  in  the  saccoid  type.    This 
thickening  is  especially  noticeable  at  the  two  lateral  rj,^"  fio  is 
angles   of    the   cross  section    (mr   in    Text-fig.  17). 
Here  the  total   thickness  is   15/x  or  more,  of   which  the  hard, 
outer  structure,  staining  deeply  with  eosin,  may  occupy  3/;.  or 
more.     The  cuticle  throughout  the  portions  of  the  gill  lying  close 
above  the  lateral  angles  is  somewhat  thicker  than  that  below  them. 

Seen  from  outside,  in  the  whole  mount,  the  thickened  cuticle 
of  the  lateral  angles  forms  a  kind  of  mid-rib  for  the  gill,  on  either 
side  of  it.  In  the  distal  portion  of  the  gill,  the  central  area 
between  the  two  midribs  stands  out  clearly  thickened,  in  contrast 
with  the  outer  portions,  which  become  thin  and  blade-like.  This 
closely  approximates  to  the  condition  seen  in  the  median  gills  of 
the  Vertical  Lamellar  type,  in  which  I  have  termed  the  thickened 
central  portion,  with  the  two  midribs,  the  rachis,  the  thin  outer 
portions  the  blade. 


*  Gills  of  Calopttryx  sp.,  lateral  view,  from  a  specimen  in  alcohol;  (  x  6). 
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Hairs  are  absent  from  the  cuticle.  Stiff  spines  or  bristles  are 
developed  along  each  mid-rib,  alsO  along  the  dorsal  and  ventral 
edges  of  the  blade. 

The  hypodermis  is,  on  the  whole,  a  very  thin,  somewhat 
irregular  layer  of  cells,  usually  only  3-4/x  in  thickness.  Around 
the  four  angles  of  th^  cross-section,  it  is  thicker,  especially 
beneath  the  two  mid-ribs.  Pigmentation  is  only  of  moderate 
density.  There  appear  to  be  two  transverse  zones  in  the  distal 
half  of  the  gill  (Calopteryx)  where  the  pigmentation  is  much  less 
dense  than  elsewhere. 

The  central  portion  or  rachis  of  the  gill  may  be  considered  to 
be  bounded  by  the  two  zones  of  principal  internal  laminae  (dl, 
vl),  which  bound  the  two  blood-canals  externally.  Within  the 
cavity  of  the  rachis,  all  the  more  important  structures  of  the  gill 
are  collected.  There  are  well-defined,  oval,  dorsal  and  ventral 
blood-canals  (dh,  vh).  In  the  walls  of  each  canal,  there  runs  a 
pair  of  longitudinal  nerves  (nv),  of  which  the  dorsal  pair  are  con- 
siderably larger  than  the  ventral  pair.  A  little  nearer  to  the 
centre  of  the  gill,  and  almost  touching  the  blood-canals,  lie  the 
two  pairs  of  main  longitudinal  tracheae  (tr).  The  rest  of  the 
rachis  is  occupied  with  the  alveolar  mesh  work,  which  is  much 
less  abundant  than  in  the  more  capacious  saccoid  gills. 

The  interior  of  the  blade  of  the  gill,  both  dorsally  and  ven- 
trally,  is  occupied  by  a  small  amount  of  alveolar  meshwork,  sup- 
ported at  irregular  intervals  by  short,  transverse,  secondary 
internal  lamince  (Plate  v.,  fig. 3 4,  dl').  Branch  tracheae  of  con- 
siderable size  are  to  be  seen  traversing  this  part  of  the  gill 
obliquely. 

ii.  The  Lateral  or  Triquetral  Gills  (Plate  iii.,  fig. 24;  Plate  v., 
fig. 35).  The  cuticle  and  hypodermis  resemble  those  of  the 
median  gill,  but  are  considerably  thicker,  the  cuticle  averaging 
13/x  or  more  in  thickness,  the  hypodermis  6/x  or  more.  The 
cuticle  is  thickened  along  all  three  edges,  and  carries  spines  or 
bristles  there.  The  thickening  is,  however,  especially  noticeable 
along  the  outer  edge  (Text-fig.  17,  mr),  which  forms  the  true 
mid-rib  of  the  gill,  corresponding  with  the  mid-rib  seen  in  the 
lateral  gills  of  Lestidce. 
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Tnternally,  the  structure  of  the  triquetral  gill  closely  resembles 
that  of  a  lateral  saccoid  gill,  except  for  the  shape.  There  is  a 
very  great  development  of  the  alveolar  mesh  work.  The  zones 
of  principal  internal  laminae  are  arranged  in  such  a  way  as  to 
cut  off,  in  cross  section,  the  upper  and  the  lower  inner  corners 
of  the  triangle,  the  dorsal  laminae  lying  almost  horizontally,  and 
the  ventral  ones  not  far  from  vertically.  This  arrangement, 
again,  is  paralleled  in  the  obliquity  of  these  laminae  in  the  lateral 
gills  of  the  saccoid  type. 

In  the  central  part  of  the  gill,  the  two  blood-canals,  the  two 
main  longitudinal  tracheae,  and  the  two  main  nerves,  run  un- 
symmetricaljy,  the  ventral  set  being  placed  at  a  lower  and  inner 
level  compared  with  the  dorsal.  A  very  peculiar  development, 
confined,  as  far  as  I  can  ascertain,  to  gills  of  this  type,  is  the 
splitting-up  of  the  blood-canals,  each  of  which  gives  off  an  im- 
portant longitudinal  branch  to  run  in  the  outer  portion  of  the 
gill,  on  the  other  side  of  the'  principal  internal  laminae  (Text-fig. 
17,  dh,  vh).  All  four  branches  become  confluent  again  near  the 
distal  end  of  the  gill. 

Secondary  internal  laminae  are  developed  at  frequent  intervals, 
within  the  two  portions  of  the  gill  cut  off  by  the  principal 
lamime.  These  lamina3  lie  parallel  with  the  corresponding 
principal  laminae,  but  not  all  at  the  same  level,  so  that  sometimes 
two  or  more  of  them  may  be  cut  in  the  same  section. 

C.  The  Lamellar  Type. 

(Text-figs.19-29;  Plate  i.,  figs.1-5,  7-11;  Plate  ii.,  figs.12-20; 
Plate  iii.,  figs.25-27;  Plates  v.  and  vi.,  figs.36-39. 

In  this  type,  all  three  gills  are  reduced  to  flattened  lamellar 
organs,  with  consequently  a  great  reduction  in  the  volume  of 
the  interior  of  the  gill.  The  alveolar  meshwork  becomes  much 
reduced  in  amount,  and  is  principally  confined  to  the  thickened 
portion  of  the  gill,  lying  beneath  the  mid-rib.  This  thickened 
central  portion,  I  propose  to  term  the  rachis,  using  the  term 
hlade  for  the  outer  and  flatter  portions  of  the  lamella. 

The  rachis  is  always  bounded,  either  on  one  or  both  sides,  by 
a  thickened  ridge  of  cuticle,  forming  a  strong  mid-rib  (mr).  In 
the  interior  of  the  rachis  run  the  longitudinal  tracheal  trunks, 
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the  longitudinal  nerves,  and  the  blood-canals.  In  Vertical 
Lamellar  Types,  the  original  rachis,  bounded  laterally  by  the  two 
zones  of  principal  laminae,  is  not  entirely  confined  to  the  thickest 
part  of  the  gill,  under  the  mid-rib,  but,  extends  slightly  outwards 
both  dorsallv  and  ventrally.  The  principal  longitudinal  trachea' 
then  occupy  the  middle  portion,  under  the  mid-rib,  while  the 
blood-canals  and  their  accompanying  nerves  lie  dorsally  and 
ventral!  V  within  the  outer  portions.  This  arrangement  is  carried 
even  further  in  the  Lesfidcf,  where  the  rachis  becomes  divided, 
by  two  longitudinal  constrictions,  into  three  parts,  viz.,  a  greatly 
swollen  central  portion  carrying  mid-rib  and  tiacheje,  and  dorsal 
and  lateral  extensions,  only  slightly  swollen,  each  carrying  a 
blood-canal  and  its  accompanying  nerve  or  nerves.  This  is  well 
seen  in  Text-fig.  19. 

In  Horizontal  Lamellar  Gills,  the  rachis  remains  undivided, 
carrying  the  blood-canals  and  nerves  ventrally,  the  main  trachea^ 
being  arranged  one  on  either  side  of  the  blood-canals(Text-fig.28). 

AVe  shall  deal  with  the  various  forms  of  Lamellar  gills  under 
two  main  headings  or  sub-types,  the  first  of  which  will  again  be 
divided  into  a  number  of  separate  sections.  These  two  sub-types 
are  (a)  the  Vertical  Lamellar,  and  (b)  the  Horizontal  Lamellar 
Sub- type. 

(a)  The  Vertical  LameUar  Snh-Type  (Text-6gs.l9,  22). 

This  form  is  clearly  a  specialisation  from  an  older  Triquetro- 
quadrate  Type.  The  quadrate  median  gill  of  this  latter  type  is 
already  practically  a  vertical  lamella  as  regards  its  more  distal 
portion.  It  only  lequires  slight  further  flattening,  and  a  further 
differentiation  between  rachis  and  blade,  to  make  it  a  true 
lamellar  type.  The  change  which  will  produce  a  lamellar  gill 
from  the  triquetral  lateral  gill  is,  however,  more  profound,  since 
it  must  undergo,  not  only  much  greater  flattening,  but  also  a 
definite  change  in  the  direction  of  its  main  axial  plane.  The 
triquetral  gill  is  suitable  for  resting  upon  a  flat  horizontal 
surface,  with  its  mid-rib  outwards.  In  a  triangular  section,  we 
consider  the  mid-rib  to  occupy  the  vertex,  so  that  the  base 
is  the  long  side  facing  the  median  gill.  The  triangle  is  then 
nearly,  but  not  quite,  isosceles.    The  lamellar  form  has  been  pro- 
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duced  by  gradual  lengthening  of  the  base,  concurrently  with  a 
flattening  down  upon  it  of  the  mid-rib  and  its  two  adjacent 
sides.  At  the  same  time,  the  larva  ceased  to  rest  the  gill  upon 
the  ground,  but  held  it  out  freely  into  the  water,  so  that  the 
plane  of  the  base  gradually  changed  from  oblique  to  vertical,  as 
in  the  median  gill.  The  vertical  portion  is,  however,  never 
actually yW/y  attained,  as  may  be  seen  from  Text-figs.  19,  22. 

Under  this  sub-type,  we  have  to  deal  with  two  very  distinct 
groups  of  gill-forms,  one  found  in  the  Lestidff  only,  the  other  in 
the  Agrionidoi.     These  must  now  be  dealt  with  separately. 
(i.)  The  Lestid  Form  of  Vertical  Lamellar  Gill. 

(Text-figs.  19-21:  Plate  i.,  figs.1-5:  Plate  iii.,  fig.25;  Plate  v., 
figs. 36,  37). 

These  are  always  simple,  unjointed,  vertical  lamellse.     They 
*vary  much  in    external  appearance.      But  a  study  of  them  by 
means  of  sections  shows  the  following  characteis  to  be  constant 
throughout  the  group  . — 

1.  The  median  gill  has  two  mid-ribs,  right  and  left;  the  lateral 
gills  have  only  one  mid-rib,  on  the  outer  face. 

2.  The  median  gill  carries  two  main  longitudinal  tracheae:  the 
lateral  gills  only  one  apiece. 

3.  The  rachis  is  constricted  off  into  a  swollen  central  portion 
carrying  the  main  trachea?,  and  dorsal  and  ventral  outer  por- 
tions, not  much  thicker  than  the  blade  of  the  gill,  each  carrying 
one  of  the  blood-canals. 

4.  In  connection  with  the  above  constrictions,  the  principal 
internal  lamime  are  excessively  shortened,  and  can  only  just  be 
made  out  as  short  remnants  connecting  the  closely  approximated 
hypoderm-layer  of  right  and  left  sides. 

5.  In  the  median  gill,  only  the  two  dorsal  longitudinal  nerves 
are  present,  lying  upon  the  wall  of  the  dorsal  blood-canal.  No 
nerves  can  be  seen  on  the  wall  of  the  ventral  canal.  This 
reduction  is  unique  for  functional  caudal  gills,  all  other  foi'ms 
showing  two  pairs  of  longitudinal  nerves. 

6.  The  alveolar  meshwork  is  reduced  to  a  minimum,  its  rem- 
nants surrounding  the  large  trachea?  in  the  central  portion  of 
the  rachis. 
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Except  at  the  mid-rib,  the  cuticle  is  only  of  moderate  thick 
ness,  about  8-9/x;  but  nearb 


half  of  this  is  usually  occupied  by 
the  tough  outer  stratum 
which  stains  deeply  with 
eosin.  Along  the  mid-rib, 
this  tough  outer  stratum 
becomes  twice  as  thick. 
Small  spines  or  bristles  are 
arranged  regularly  along 
the  mid-ribs,  as  Avell  as 
along  the  dorsal  and  ven- 
tral edges  of  the  gill-blade, 
right  up  to  its  distal  end, 
where,  also,  a  few  hairs 
may  be  present. 

The  hypodermis  is  pecu- 
liarly modified  in  connec- 
tion with  the  narrowing  of 
the  interior  of  the  gill  and 
the  elimination  of  the  al- 
veolar tissue.  Many  of 
the  cells  become  columnar 
or  even  spindle-shaped, 
standing  up  clearly  and 
separately  between  the 
cuticle  and  the  inner  base- 
ment-membrane ;  in  such 
cases,  the  long  axes  of  the 
nuclei  lie  at  right  angles 
to  the  cuticle  instead  of 
being  parallel  with  it. 
8ome  of  the  columnar  or 
spindle-shaped  cells  may  be  as  much  as  SO/jr.  in  height,  but  they 
are  much  narrower  than  the  ordinary  flattened  cells,  and  much 

"Ideal  (semi -diagrammatic)  T.S.  across  the  Vertical  Lamellar  Gill-system 
of  Anstrolestes  (Lestkl  Form  of  Gill)  to  show  the  internal  structure  of  the 
gills.     Lettering  as  on  p.  109. 
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closer  together.  Their  nuclei  do  not  exceed  8-9//  in  length. 
Pigmentation  of  the  hypodermis  is  usually  only  moderately  dense, 
but,  in  some  forms,  dense  bands  of  black  pigment  run  across  the 
gill  at  definite  levels. 

The  Lestid  gill-form  is  divisible  into  two  very  distinct  sub- 
groups, each  representative  of  a  single  sub-family. 

In  the  Syidestinoi  (genus  Synlestes,  Text-fig. 20;  Plate  i  ,  figs. 
4-5;  Plate  iii.,  fig. 25),  the  gills  are  short,  or  only  of  moderate 
length.  The  branch-tracheae  come  off  from  the  main  longitudinal 
stems  obliquely.     Bands  of  dense  black  pigment  are  absent. 

Synlestes  iveyersi  Selys 

(Text-fig.20;  Plate  i..fig.4) 

has  the  gills  about  6  mm. 

long     when     full-grown, 

distinctly  pointed  at  tips, 

and  carrying  a  few  long, 

slender     hairs     distally.  "". 

rni  T  .11  .      T   1  ,^      Gills  of  SynJestes  n'eyersi  Selys,   in   iiatuial 

The  median  gill  is  sbghtly  •^.       ,  ^      ,    •        ,    n^ 

'^  o       J  position,  lateral  view;  (  x  b). 

shorter  than  the  laterals. 

The  three  gills  are  held  fairly  close  together,  the  angle  between 

the   two   laterals  being  about  20°,  and   the  median   gill   being 

raised  only  about  15°  above  them. 

Synlestes  albicanAa  Tillyard  (Plate  i.,  fig. 5)  has  the  lateral 
gills  barely  4  mm.  long  when  full-grown,  broad  and  evenly 
rounded  at  the  tips,  and  without  any  long  hairs.  'J'he  median 
gill  is  0-5  mm.  shorter,  closely  similar  in  shape  to  the  laterals, 
but  somewhat  more  oval.  The  gills  are  held  fairly  close  together 
in  life,  as  in  S.  iveyseri. 

In  the  Lestince  (genus  Austrolestes,  Text-fig. 21;  Plate  i.,  figs. 
1-3)  the  gills  are  excessively  elongated,  and  usually  with  well- 
rounded  tips.  No  long  hairs  are  present,  but  there  may  be  a  few 
short  ones  near  the  tip.  The  branch-tracheae  come  off  from  the 
main  longitudinal  stems  practically  at  right  a'iiyles,  a  character 
peculiar  to  this  subfamily.  Transverse  bands  of  dense  black 
pigment  are  frequently  developed  on  these  gills.  'J'he  lateral 
gills  are  usually  quite  straiglit,  and  of  nearly  the  same  width 
throughout;  the  median  gill   is  usually  slightly  shorter,  a  little 
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curved  downwards  towards  tlie  tip,  and  a  little  broadened  at  the 
base.  Three  transverse  zones  of  dense  pigmentation  are  usually 
to  be  distinguished,  viz.,  one  about  one-fourth  the  length  of  the 
gill  from  tlie  base,  another  about  half-way,  and  a  third  not  far 
from  the  tip. 

It  is  interesting  to  note  that  regenerated  Lestine  gills  take  on 
a  form  closely  resembling  the  gills  of  Synlestes,  being  much 
shorter,  pointed  at  the  tips,  and  with  the  branch-tracheae  running 
obliquely  out  from  the  main  stem.  The  number  of  main  longi- 
tudinal trachea?  is  usually  doubled  in  the  regenerated  gill.  This 
would  appear  to  be  strong  evidence  in  favour  of  the  descent  of 
the  Lestitie  gill-form  from  the  older  Synlestine  form,  and  of  both 
of  these  from  the  still  older  Triquetro-quadrate  type,  with  double 
the  number  of  main  tracheae. 

In  life,  the  larvte  of  Lestinct  hold  their  gills  very  wide  apart, 
the  laterals  at  an  angle 
of  from  45°  to  60°  to  one 
another,  the  median  being 
held  high  above  them  at 
an  angle  of  from  60°  to 
75°.  As  in  all  vertical 
lamellar  gills,  the  mid- 
ribs do  not  divide  the 
gills  into  two  equal  por- 
tions, but  run  asymmetri- 
cally— in  the  lateral  gills, 
nearer  to  the  ventral 
edge;  in  the  median  gills, 
nearer  to  the  dorsal  edge, 
as  shown  in  Text-fig. 21. 

The  larvfe  of  four  Australian  species  of  Austrolestes  are  known 
to  me.     Their  gills  can  be  distinguished  as  follows  :— 

Lateral  gills  about  9  luiu.  long  when  full-giown,  with  well-pointed 
tips;  much  longer  than  median  gill  (6 "8  mm.),  which  is  wider, 
with  rounded  tip.      The  three  dark  pigment-bands  only  faintly 

indicated '•  •   1-  A-  analis  Ramb. 

Lateral  gills  with  well-rounded  tips,  only  slightly  longer  than 
median '^' 


Text-tig.  21. 

ills  of  A(t.sti'ohHte.'<  cliif/ii/af as  {Bnvm.),  in 

natural  position,  lateral  vieM";  (  x^J..) 
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j  The  three  dark  pigmeiit-Vjiuid.s  barely  indicated;  lateral  gills  lOiiini. 
'2.   A  loJifeS  median  9  nnii A.  c'tnyiilafux  Burni. 

I  The  three  dark  pigment- bands  verj-^  conspicuous 8. 

[Lateral  gills  9  mm.  long,  median  slightlj'  less A.  p.syche  tSelys. 

'^-    ^Lateral  gills  7  mm.  long,  median  slightly  less A.  hda  tSelys. 

Ill  addition,  the  New  Zealand  A  colensoiiis  White,  lias  the 
gills  vt!ry  long  and  narrow,  with  pointed  tips;  the  median  gill  is 
longer  and  more  pointed   than  in  A.  aaalis. 

In  Plate  i.,  I  have  figuied  tlie  lateral  gill  of  A.  psyche  (fig.l) 
and  the  median  gill  of  A.  cluyulatus  (tig. 2),  together  with  the 
tip  of  the  same  gill  of  A.  colensonis  for  comparison. 

(ii.)  The  Agrioaid  Fomn  of  Vertical  Lamellar  Gill. 
(Text-figs.22-26;  Plate  i.,  fig. 7;  Plate  ii.,  figs.12-20;  Plate  iii., 
figs.26,  27:  Plate  v.,  figs.38,  39). 
These  gills  exhibit  immense  variety  in  shape  and  appearance, 
hut   all   show    the  same  internal  structure.       All   the   Vertical 
Lamellar  Gills  of  Ayrioiii.d(P  so  far  examined   by  me  are  either 
two-jointed,  or  show  undoubted   signs  of  having  been  so  origin- 
ally.    The  principal  characteristics  which  separate  the  Ayiionid 
gills  from  the  Lestid  forms  are  as  follows  :  — 

1.  Both  median  and  lateral  gills  have  two  mid-ribs,  right  and 
left. 

2.  Both  median  and  lateral  gills  carry  hvo  main  longitudinal 
tracheae.  But,  whereas  both  these  pass  through  the  base  of  the 
median  gill,  only  one  enters  the  base  of  the  lateral  gill,  the 
bifurcation  occurring  just  inside  the  gill  itself. 

3.  Although  the  blood-canals  lie  dorsally  and  ventrally  on 
either  side  of  the  main  tracheaj  (as  in  the  Lestidce),  yet  the  rachis 
is  not  so  definitely  constricted  off  into  three  portions  as  it  is  in 
the  Lestid  gill.  Large  secondary  internal  laminae  are  sometimes 
developed  in  the  rachis,  between  the  blood-canals  and  the  main 
tracheae. 

4.  The  principal  internal  laminae  are  well-developed.  Numer- 
ous secondary  laminae  are  developed  in  both  dorsal  and  ventral 
portions  of  the  gill-blade. 

5.  In  the  median  gill,  all  four  principal  nerves  are  present,  in 
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their  usual  positions  (as  in  all  functional  gills  except  those  of 

Lest  idee). 


Text-tig.  22. 
Ideal  (semi-diagrammatiu)  T.S.  across  the  Vertical  Lamellar  Gill-system 
oi  Atifilroayrioii  [Afjrionid   Form  of  Gill),  to  show  the  internal  struc- 
ture of  the  gill.     Lettering  as  on  p.  109. 
6.  The  alveolar  raeshwork  is  reduced,  but  less  so  than  in  the 
LestidcB',  traces  of  it  still  existing  in  the  gill-blades  as  well  as  in 
the  rachis. 
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The  c"?6^ic/6' averages  about  9/x  in  thickness,  but  the  tough  outer 
stratum  is  usually  not  more  than  2/x  in  thickness.  Along  the 
mid-rib,  this  outer  stratum  becomes  thickened  to  4/x  or  5)u,;  it  is 
also  somewhat  thickened  along  the  dorsal  and  ventral  edges  of 
the  gill.  Spines  are  present  upon  the  mid-ribs  and  edges  of  the 
gill,  but  usually  only  from  the  base  to  some  definite  point,  mark- 
ing the  end  of  the  original  basal  joint  of  the  gill. 

The  hypodermis  is  not  modified  into  columnar  or  spindle- 
shaped  cells  as  in  the  LestidcB,  but  remains  everywhere  a  flat 
epithelium,  with  the  nuclei  lying  parallel  to  the  cuticle.  There 
is,  however,  a  very  distinct  dilierence  in  size  between  the  nuclei 
found  in  the  basal  joint  of  the  gill,  and  most  of  those  found  in 
its  more  distal  portion.  The  former  average  about  8/x  in  length, 
and  are  even  larger  (up  to  10/x)  in  those  cells  from  which  the 
principal  internal  laminae  are  developed;  the  latter  only  average 
6/x  in  length,  and  do  not  stain  with  the  same  intensity.  In 
many  places,  the  hypoderm-layer  is  exceedingly  thin,  only  3-4 /x 
in  thickness,  so  that  the  nuclei,  even  though  lying  parallel  with 
the  cuticle,  cause  periodical  bulgings  in  the  hypodermis.  In 
spite  of  the  narrowness  of  the  gill-blade,  many  of  the  cells  of 
the  hypodermis  seem  to  take  part  in  forming  alveolar  tissue;  if 
the  gill  be  stained  in  toto,  this  meshwork  can  be  seen  lying 
everywhere  within  the  basal  portion  of  the  gill  (except  at  the 
extreme  edges),  and  even  in  the  more  distal  part,  the  meshwork 
can  be  seen  running  along  both  sides  of  the  rachis,  nearly  to  the 
tip. 

In  some  gills,  hypodermal  pigment  is  almost  absent;  in  others, 
the  pigment  may  occur  either  in  transverse  bands,  or  in  irregular 
patches.     A  few  are  deeply  pigmented  all  over. 

The  tracheal  system  varies  much  in  details,  but  the  branches 
never  come  oli"  from  the  main  stems  perpendicularly  (as  in 
Lestince),  but  always  obliquely. 

In  naming  and  describing  the  sub-groups  into  which  I  propose 
to  divide  these  gills,  I  have  had  in  mind  their  descent  from  an 
original  two-jointed  gill.  Four  phylogenetic  stages  can  be  seen 
in  this  process,  and  I  have  classified  the  gills  accordingly,  as 
follows  : — 
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a.  The  Constricted  Vertical  Lamella.  In  tliis,  the  two  original 
joints  are  present,  separated  by  a  very  distinct  suture  or  con- 
striction. 

/i.  The  Nodate  Vertical  Lainella.  The  two  original  joints  have 
fused  into  one,  but  their  point  of  union  is  marked  by  a  node  of 
the  type  described  below  (p. 94),  which  is  formed  by  the  reduc- 
tion of  the  original  suture  or  constriction. 

y.  The  Subuodate  Vertical  Lamella.  The  node  is  only  in- 
dicated by  a  change  in  the  thickness  of  the  gill,  together  with 
the  stopping  short  of  the  cuticular  spines  at  the  point  where  the 
node  once  was. 

8.  The  Denodate  Vertical  Lamella.  All  traces  of  the  node  are 
lost,  except,  perhaps,  for  a  slight  change  in  the  thickness  of  the 

gill. 

a.  The  Constricted    Vertical  Lamella  (Text-lig.23;  Plate  i.,  iig.7 ). 

This  form  of  gill  only  occurs,  to  my  knowledge,  in  the  genus 

Isosticta  of  the  Protonenrvncp..     It  is  of  very  great  interest,  not 

only  because  it  is  a  definitely 
two-jointed  lamella,  but  also 
because  it  stands  exactly  half- 
way between  the  constricted 
or  two-jointed  saccus  of  Neo- 
sticta  and  the  Nodate  Verti- 
Text-fifr.28.  ^        cal  J^amella  found  in  the  tribe 

Coiistiietcd  gills  of  L'<osficta  .^imp/t.c  Psenda<jrionini.  This  change 
Maithi,  in  luituial  position,  lateral  jg  correlated  with  a  change  in 
^"^^^^'  ^ ''  ^^'  the  habits  of  the  laiv*.     Neo- 

sticta  is,  as  we  have  seen,  a  rock-dweller  in  running  water. 
Isosticta  dwells  in  trash,  twigs,  or  matted  roots,  on  the  bottoms 
of  slowly-moving  streams.  J  n  the  position  of  rest,  it  holds  its 
irills  well  awav  from  tlie  resting-surface.  Occasionally  it  climbs 
up  into  clumps  of  water-weed,  in  which  case  the  larva  becomes 
brown  instead  of  almost  jet-black  (its  natural  colour).  In 
slenderness  of  form,  it  is  a  typical  Aijrionid  larva. 

Our  original  simile  of  the  "candle  and  Hame,"  used  to  describe 
the  appearance  of  the  gills  of  Neosticta,  would  hold  fairly  well 
for  Isosticta,  if  we  add  that,  in  this  case,  the  Hame  is  as  big  as 
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the  candle,  and  both  it  and  the  candle  itself  have  become 
flattened.  This  is  well  seen  in  Plate  i.,  fig. 7.  The  gill  is  opaque 
throughout,  deeply  pigmented  in  brown  or  black.  Consequently 
the  tracheal  system  is  very  difficult  to  follow:  but  it  can  be  seen, 
in  specimens  fresh  fiom  ecdysis,  to  be  veiy  similar  to  that  of 
Neosticta,  except  that  there  are  always  only  hvo  main  tracheae  in 
eacli  gill.  The  cuticle  is  covered  with  short,  shaggy  hairs, 
especially  upon  the  distal  joint.  The  length  of  the  median  gill 
is  45  mm.,  that  of  the  laterals  5  mm.;  the  former  is  slightly 
wider,  and  its  tip  more  rounded  than  in  the  latter.  These  gills 
are  held  well  apart  from  one  another,  the  angle  between  the  two 
laterals  being  from  20°  to  30°,  while  the  median  gill  projects 
above  them  at  an  angle  of  from  30°  to  40°. 

p.  TheNodate  Vertical  Lamella.  (Text-fig.24;  Plate  ii.,  figs.  12-1 4). 
This  form  of  gill  occurs  in  the  three  allied  Australian  genera 
Caliagrioii.,  Pseudayrioii,  and  Austroagrion  (also  in  the  Palse- 
arctic  genus  Erythromma).  It  is  the  most  beautiful  type  of 
caudal  gill  known,  prin- 
cipally because  of  the 
wonderful  dendritic  ar- 
rangement of  the  ter- 
minal tracheal  branch- 
lets  from  NYhich  the 
capillaries  are  given  off". 
These  branchlets  are 
short,  knobby,  and 
densely  pigmented,  giv- 
ing the  eflfect  of  the 
short,  bent  branches  of 
a  densely  branching  oak 
tree.  The  pigment  is 
especially  dense  at  their 
ends,  and  gives  them 
the  "  knobby"  appear- 
ance already  mentioned, 
as  may  be  seen  in  Text- 
fig.24.' 


nsp. 


Text-lig.24. 
Portion    of    gill    of    Ca/iayn'oii    hi/llnghursii 
(Martin),   to  show  the   node   and   nodal 
line.     n.sp.  nodal  spine.     From  a  cleared 
whole  mount;  (  x  28), 
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Tliough  not  so  distinctly  two-jointed  as  the  constricted  form 
of  gill,  the  nodate  form  is  easily  seen  to  consist  of  two  parts, 
viz.,  a  basal  thickened  portion,  in  which  the  hypoderm-nuclei 
are  ahnost  all  of  the  larger  size,  and  a  distal  thinner  portion, 
with  hypoderm-nuclei  mostly  of  the  smaller  size.  The  boundary 
between  these  two  parts  is  not  equally  distinct  across  the  gill 
from  one  edge  to  the  other.  On  that  edge  of  the  gill  which  faces 
outwards  in  the  natural  position  (i.e.,  the  dorsal  edge  of  the 
median  gill,  and  the  ventral  edges  of  the  laterals),  there  is  a  very 
distinct  notch  or  depression  of  the  edge,  bordered  basally  by  a 
very  conspicuous  spine,  which  is  the  last,  and  the  largest,  of  a 
series  of  spines  running  along  this  edge  from  the  very  base  of 
the  gill.     This  notch  I  have  termed  the  node. 

From  the  node,  the  division  between  the  two  portions  of  the 
gill  is  marked  b}"  the  nodal  line,  which  runs  inwards  to  the 
rachis,  usually  somewhat  obliquely  towards  the  base,  until  it 
reaches  the  mid-rib,  which  is  generally  spineless.  Fairly  dense 
pigmentation  along  the  distal  border  of  the  thick  basal  portion 
renders  the  nodal  line  very  clearly  marked  in  this  part  of  the 
gill.  From  the  mid-rib  onwards  to  the  inner  edge  of  the  gill^ 
the  division  is  not  so  clearly  marked.  It  can  usually  be  traced, 
either  transversely  across  the  gill,  or  slightly  obliquely,  for  at 
least  two-thirds  of  the  distance  from  mid-rib  to  inner  edge.  On 
approaching  the  latter,  it  becomes  faint,  and  may  disappear 
completely.  This  is  due  to  the  fact  that  the  basal  portion  is 
not  swollen  along  the  part  bordering  the  inner  edge,  but  is  thin 
like  the  distal  portion,  and  merges  into  it  without  any  definite 
boundary  line  There  are  either  no  spines  along  the  inner 
margin,  or  only  small  ones  running  from  the  base  to  the  division- 
line. 

These  gills  are  always  somewhat  narrowed  at  the  base,  whence 
they  gradually  broaden  out  until  the  node  is  reached.  Beyond 
the  node,  after  the  slight  constriction,  the  gill-blade  either  again 
broadens  out,  ending  in  a  very  broadly  rounded  tip,  or  the  two 
edges  remain  parallel,  with  the  tip  well  rounded  off,  but  not 
broadened.  The  rachis  and  mid-ribs  always  lie  much  closer 
to  the  outer  than  to  the  inner  edge  of  the  gill,  and  are  only 
poorly  developed  beyond  the  level  of  the  node, 
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In  the  position  of  rest,  these  gills  are  held  in  the  same  manner 
as  those  of  Isosticta  (see  Text-fig. 2 3). 

The  three  Australian  genera  having  nodate  gills  may  be 
separated  as  follows  : — 

Node  situated  well  before  lialf-way.  Distal  portion  of  gill  with  the 
well-rounded  tip  not  enlarged.     Inner  edge  of  gill  with  spines 

suppressed,  except  at  extreme  base 

1.  Ca/m.7/70«  Tillyard;  (PI.  ii.,  fig.l2). 

Node  situated  at  about  half-waj'.  Distal  portion  of  gill  considerably 
widened  towards  tip.  Inner  edge  of  gill  with  spines  present  up 
to  nodal  line 2. 

I  Tip  quite  rounded.    8pines  of  the  inner  edge  slender,  nnich  smaller  than 
those  of  the  outer  edge Pseudagrion  8elys;  (PI.  ii.,  fig.  13). 
'J.  -,  Tip  with  a  tiny  sharp  point.    Spines  of  the  inner  edge  stout,  almost  as 

large  as  those  of  the  outer  edge 

'  A  uMroaffvion  Tillyard ;  (PI.  ii. ,  fig.  1 4). 

The  following  are  short  descriptions  of  the  gills  of  the  known 
larvfB : — 

1.  Caliagrion  hillmghnrsti  Martin.  Length  of  gills  when  full- 
grown,  median  8*5,  laterals  8 -5 mm.;  median  gills  slightly  broader 
than  laterals,  and  slightly  bent  at  node.  Nodal  spines  enor- 
mous; nodal  line  oblique  from  outer  edge  to  rachis,  thence  to 
inner  edge  either  transverse  or  slightly  inclining  distad.  Colour 
of  gills  either  bright  green,  or  orange-pink  (apparently  according 
to  the  colour  of  the  leaves  of  the  reed  on  which  the  larva  dwells). 
Pigmentation  very  beautiful,  arranged  as  shown  in  Plate  ii.,  fig.  12, 

2.  Pseudagrion  australasw  Selys.  Length  of  gills  when  full- 
grown,  median  6  mm.,  laterals  6  mm.,  median  broader  than 
laterals.  Nodal  spines  large;  nodal  line  oblique  right  through 
to  inner  edge.  Colour  of  gills  usually  rich  brown,  more  rarely 
greenish  or  yellowish;  pigmentation  in  dark  brown,  as  shown  in 
Plate  ii.,  fig.  13. 

3.  Pseudagrion  aureofro7is  Tillyard.  Very  similar  to  those  of 
Ps.  australasice,  but  shorter  (5mm.  when  full-grown);  colour  pale 
yellowish-brown,  with  less  distinct  pigmentation. 

4.  Austroagrion  cyane  Selys.  Length  of  gills  when  full-grown, 
median  3'7  mm.,  laterals  4 '3  mm.,  median  broader  than  laterals. 
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Nodal  spines  only  moderately  large,  those  of  inner  border  almost 
as  large;  nodal  line  oblique,  especialh'  so  from  mid-rib  to  inner 
edge.  Colour  of  gills  dull  brownish  or  yellowish,  crossed  with 
two  bands  of  brown  oi'  grey  pigment,  one  at  node,  and  the  other 
half-way  between  node  and  tip  (Plate  ii.,  fig.  14). 

The  gills  of  the  Pala^arctic  Erythromma  najas  Hansemann, 
appear  to  resemble  most  closely  those  of  Caliagriou.  Under  the 
present  classification,  Er)/fhromma  ia\h  into  the  Tribe  Ai/rio7uni, 
on  account  of  its  wing-venation,  whereas  the  three  Australian 
genera  belong  to  the  Tribe  Psendagrion'uii.  It  is  interesting, 
therefore,  to  note  that,  in  its  wing-venation,  Caliac/rion  ap- 
proaches most  closely  of  the  three  to  the  venational  stage  which 
separates  the  Aiirionini  from  the  PfiPiidagnouini. 

y.  The  Suhnodafp    VfirficaJ    La  me/ /a 
(Text-fig.25:  Plate  ii.,  Iigs.l5,  !()). 

A  stage  further  on  in  the  process  of  the  elimination  of  the 
suture  of  the  originally  two-Jointed  lamella  may  be  seen  in  the 
sulmodatr  form  of  gill,  which  occurs  in  the  genera  Isehnnra  and 


Text-fig.  25. 

Subnodate  gills  of  I><chmira  Jieterosficta  Buvm. .  in  natural  position, 

lateral  view;  (  x  6). 

Ceriagrion.  Here  the  original  nodal  constriction  is  lost,  but  the 
position  of  the  node  is  still  clearly  marked  by  the  sharp  ending 
of  the  row  of  spines  along  the  outer  edge  of  the  gill.  Con- 
currently with  this,  the  gill  becomes  definitely  pointed,  with  the 
branch  tracheae  coming  oft'  from  the  main  stems  very  obliquely? 
and  more  regularly  than  in  the  nodate  form  of  gill;  while  the 
dendritic  form  of  the  end-branches,  though  still  present,  is  not 
by  any  means  so  noticeable.     Small  spines  are  present  on  the 
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inner  edge  of  tlie  gill,  but  only  for  a  short  distance  from  the 
base.  In  the  resting  position,  the  gills  are  held  much  as  in  the 
constricted  and  nodate  forms. 

The  two  genera  with  subnodate  gills  may  be  separated  as 
follows  : — 

'Gills  short  and  broad,  not  much  pointed;  nodal  spines  large;  no  spines 

developed  along  the  mid-ribs....  Ceriwjrion  Selys;  (PI.  ii.,  fig. lo). 

(iills  rather  long  and  slender,  moderately  well  pointed;  nodal  spines 

rather  small:  spines  developed  along  the  mid-ribs  as  far  as  the 

level  of  the  node IscJinnm  Charp. ;  (PI.  ii.,  fig.  16). 

The  gills  of  the  following  species  are  known:— 

1.  Cpviagrion  trnhfisren.^  Sel^^s.  Length  of  both  median  and 
lateral  gills  2-5  mm."^  Median  gill  wider  and  less  pointed  than 
laterals.  Base  of  gill  rather  narrow,  stalk-like,  distal  half 
broadened  out.  Node  situated  about  half-way  along  gill. 
Colour  dull  greyish,  a  touch  of  yellowish-brown  near  bases;  no 
pigment-bands.  Branch  tracheae  very  closely  crowded  together 
(Plate  ii.,  fig.  15). 

'1.  hchnura  JiPterostwla  Burm.  Length  of  gills  when  full- 
grown,  median  5*7  mm.,  laterals  6  mm.;  median  gill  slightly 
wider  and  less  pointed  than  laterals,  and  a  little  bent.  Gills 
lanceolate,  the  base  only  slightly  narrowed;  the  width  of  the  gill 
increasing  up  to  about  three-fourths  of  the  total  length,  when 
the  width  quickly  narrows  as  the  edges  approach  the  pointed 
tip.  Node  situated  at  about  two-fifths  of  the  gill-length.  Colour 
pale  yellow,  cream,  or  pale  green;  no  pigment-bands,  but  some- 
times slight  patches  of  brownish  pigment  may  be  seen  at  inter- 
vals along  the  rachis.  Branch  trachea?  very  regularly  arranged, 
not  closely  crowded  together  (Text-fig. 25;  Plate  ii.,  fig.  16). 

3.  Ischnura  aurora  Br.  Closely  resembling  those  of  /.  hetero- 
fificta  in  structure  and  shape,  but  much  smaller  when  full-grown 
(only  -Imm.).  Colour  greyish-black.  (The  larva  is  black,  while 
that  of  /.  heterosticta  is  green  or  yellow). 

*  Both  the  larvae  taken  and  preserved  by  me  were  at  the  end  of  the 
penultimate  instar;  a  third  larva  was  bred  out,  but  the  gills  of  the  exuviae 
shrivelled  up. 
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8.  Thf"  Denodatf^  Vertical  Lamella. 
(Text-figs.26,  27:  Plate  ii.,  figs.17-20). 
As  the  final  stage  in  the  process  of  reduction  from  a  two- 
jointed  to  a  secondarily  simple  lamella,  we  have  the  detwdate 
form  of  gill,  found  in  the  Australian  genera  Ayrwcvemh  and 
Ausfrocnemis,  and  in  the  New  Zealand  genus  Xanfhocnemis. 
These  are  all  characterised  by  complete  loss  of  the  node.  The 
original  position  of   the  node  is  no  longer  indicated,  as  in  the 

subnodate     form,     by    a 

point   at  which   the  row® 

of  spines  along  the  outer 

edge   stops  short;  for  in 

these  gills,  the  spines,  if 

present,     are     developed 

along    the    whole    outei- 

Text-fig.  26.  border  of  the  gill,  from 

Denodate   gills   of   Au8troc)iewii<   .ytleiidida    base  to  tip.      The  spines 

(Maitin),   in   natural   position,    lateral   are,  however,  always  small 

view;  (x  6).  ^j-^^j  weakly  formed,  and 

are  more  usually  replaced  by  slender  hairs. 

In  the  three  Australasian  genera  in  w^hich  denodate  gills  are 
known  to  occur,  the  shape  of  the  gill  is  long,  narrow,  and  well 
pointed.  The  distinction  between  the  thicker  basal  portion  and 
the  thinner  distal  portion  can  be  seen,  but  is  not  as  clearly 
marked  as  it  is  in  the  shorter  and  broader  denodate  gills  in  the 
larvfe  of  some  Palaearctic  species.  Ris(27)  has  called  attention 
to  this  peculiarity  in  the  gills  of  Agrion  mercurial e  Charp.,  and 
Pyrrhosoma  nymphida  Selys,  without  offering  an  explanation  of 
it.  In  Agrion  jyueUa  Linn.,  and  A.  pulcheUiim  Vanderl.,  on  the 
other  hand,  as  Ris'  figures  well  show%  the  gills  are  of  the  true 
nodate  form. 

The  three  Australasian  genera  with  denodate  gills  may  be 
separated  as  follow^s  : — 

^Gills  pale,  transparent,  not    heavilj^  pigmented,  not  as  long  as  the 

abdomen  of  the  larva 1. 

Gills  heavily  pigmented,  semi -opaque,  quite  as  long  as  the  abdomen  oi 
the  larva...  Amtroc-mmi^  Tillyard;  (Text-fig.26;  PI.  ii.,  figs.18-20). 
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Tiills  exceedinglj-   narrow,   quite  unpigmented,   the   pointed   tip  not 

formed  by  sudden  nairowing-in  of  the  gill-edges 

Argiocnemi.'<  Helys;  (PI.  ii.,  tig.  17). 

C4ills  moderatelj'  narrow,  lightly  pigmented  near  tip;  the  tip  verj' 
sharplj'  pointed,  and  formed  by  sudden  narrowing-in  of  the  gill- 
edges  from  the  broadest  part  of  the  gill 

Xavthocnemh  Tillyard;  (Text-fig.27). 

The  gills  of  the  following  species  are  known  :— 

1.  AnstroGnpmis  sj^lendida  Martin.  Length  of  gills,  wlien  full- 
grown,  median  7 -6  mm,  laterals  8  mm.  Median  gill  strongly  bent 
like  a  bow,  basal  third  narrowed  to  a  stalk,  the  rest  broadly 
falcate,  crossed  by  three  very  irregular  transverse  bands  of  choco- 
late-brown pigment.  Lateral  gills  much  narrower,  not  bent; 
basal  third  narrowed  to  a  stalk,  the  rest  lanceolate,  with  three 
pigment-bands  as  in  median  gill.  Tracheal  system  not  easily  fol- 
lo>ved  out,  owing  to  the  semi-opacity  of  the  gill.  The  broad  por- 
tions of  the  gills  edged  with  some  long,  delicate  hairs  (Plate  ii., 
figs.  18-1 9). 

Of  the  three  specimens  of  this  rare  larva  secured,  one  was  bred 
out,  the  other  two  preserved.  One  of  these  had  a  regenerated 
lateral  gill,  which  I  have  figured  in  Plate  ii.,  fig.  20.  This  gill  is 
only  3--1  mm.  long,  very  narrow,  and  has  three  main  longitudinal 
trachea^.  The  great  point  of  interest  about  it,  however,  is  that 
it  shows,  not  far  from  the  tip,  the  very  distinct  transverse  divi- 
sion into  two  parts  seen  in  the  gills  of  Agrion  mercttriale  and 
Pyrrhosoma  nyinphnla.  This  appears  to  me  to  afford  definite 
proof  of  the  descent  of  this  remarkable  gill-form  from  the  true 
nodate  type. 

2.  Agriocnemis  rubescens  Selys.  Length  of  gills,  when  full- 
grown,  median  5'6mm.,  laterals  5'6mm.,  the  median  slightly 
wider  and  less  pointed  than  the  laterals.  Base  of  gill  narrowed 
to  a  stalk,  rest  narrowly  lanceolate.  Colour  pale  yellowish  or 
creamy,  rarely  slightly  greenish;  no  pigment-bands.  Tracheal 
system  closely  resembling  that  of  Ischnura,  but  the  branch 
tracheae  inclined  at  a  somewhat  less  angle  to  the  main  stem. 
Spines  of  the  outer  edge  reduced  to  short  bristles;  from  base  up 
to  about   two-fifths  of  the   gill-length,  these   bristles  are  set  in 
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strong  ehitinous  bases,  indicating  the  original  set  of  spines  end- 
ing at  the  node:  on  the  inner  edge,  there  is  a  set  of  strong 
ehitinous  bases  carrying  small  bristles  along  the  basal  fourth  of 
the  gill,  corresponding  with  the  series  of  spines  in  the  same  posi- 
tion in  Isclunira.      {Cf.  Plate  ii.,  ligs.16,  17). 

This  gill-fonn  is  obviously  a  simple  reduction 
from  the  subnodate  form  seen  in  Ischinira,  and 
is  very  closely  allied  to  it. 

3.  Xanthoenemis  zdandica  8elys.  Length  of 
gill,  when  full-grown,  about  4  mm.  Gills  lan- 
ceolate, broadest  near  tips,  then  suddenly  nar- 
rowing to  form  the  sharply-pointed  tips.  Colour 
pale  brownish,  yellowish  or  greenish,  a  band  of 
medium  brownish  pigment  across  the  broad 
part  near  the  tip.  Tracheal  system  much  as  in 
Ischniira,  but  with  fewer  branches,  more  regu- 
larly placed.  Outer  edge  of  gill  furnished  from 
base  to  near  tip  with  short  bristles,  set  in  a 
regular  series  of  strongly-projecting  ehitinous 
bases.  A  few  irregularly  placed  bristles  along 
basal  portion  of  inner  edge.  Towards  tip,  both 
edges  carry  some  long,  delicate  hairs  (Text-fig.  27). 

(/))  Thp  Horizontal  Lamellar  Sub-type. 
(Text-figs. 28-29;  Plate  i.,  figs.8-11;  Plate  vi.,  figs.40-45). 

This  extraordinary  form  of  gill  is  only  found,  as  far  as  I  am 
aware,  in  the  Australian  genus  Argiolestes,  belonging  to  the  sub- 
family Megapodagrionime.  I  do  not  think  that  it  will  prove  to 
be  typical  of  that  ancient  subfamily,  in  which  we  might  reason- 
ably expect  to  find  a  more  generalised  form  of  gill  dominant, 
when  the  larvj>»  of  many  genera  become  known. 

The  gills  are  broad,  leaf-like  structures  spread  out  in  the  hori- 
zontal plane,  so  as  to  resemble  closely  in  form  the  "tail-fan"  of 
Decapod  Crustacea.  In  life,  they  are  held  out  extended  at  an 
angle  of  from    10°  to  20°  to  the  plane  of  rest.     When  walking, 

*  Benodate  median  gill  of  Xanthoenemis  zeJandica  (Selys).  From  a 
cleared  whole  mount;  (  x  \7)\, 


Text-fig.  2' 


1 
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the  larva  often  raises  these  gills  considerably, 
together  with  the  terminal  part  of  the  abdo- 
men. When  resting  on  a  rock-surface,  the 
larva,  if  alarmed,  at  once  depresses  the  gills 
closely  against  the  rock.  A  curious  point 
about  these  gills  is  that  they  are  slightly 
concave  on  their  upper  surfaces.  This  is  well 
seen  in  the  cross-section  in  Text-fig.  28.  It 
is  due  to  the  almost  complete  suppression  of 
the  dorsal  mid-rib  in  all  three  gills,  the 
ventral  mid-ribs  being  strongly  developed. 
The  median  gill  is  symmetrical,  and  lies 
quite  horizontally.  The  laterals  are  asym- 
metrical,— the  outer  portion  of  the  blade 
being  wider  than  the  inner, — and  are  held 
at  a  slight  angle  to  the  horizontal,  slanting 
ujDwards  and  outwards. 

The  transverse  section  of  one  of  these 
gills  may  be  described  as  an  extremely  flat- 
tened triangle,  except  near  the  base  of  the 
gill,  where  the  cavity  is  wider,  as  shown  in 
Plate  vi.,  figs.40-41.  The  vertex  of  the 
triangle  is  represented  by  the  ventral  mid- 
rib, the  base  by  the  wide  upper  surface  of 
the  blade.  The  rachis  is  small,  subtrian- 
gular,  and  carries  along  its  middle  line  the 
blood-canals,  which  lie  pi'actically  in  contact 
with  one  another.  The  dorsal  blood-canal 
is  smaller  and  more  regularly  formed  than 
the  ventral.  On  either  side  of  the  blood - 
canals,  towards  the  lateral  limits  of  the 
rachis,   run  the  two  main  longitudinal  tra- 


cliet^ 


The    nerve-supply  is    as    usual,    the 


Text-ficr.28.- 


*  Ideal  (semi-diagranimatie)  T.S.  across  the  Hori- 
zontal Lamellar  (i ill-system  of  Arfjio/e-'<tt.^,  to  show 
the  internal  structure  of  the  gills.  [>ettei-ing  as  on 
p.  109. 
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median  gill  possessing  a  pair  of  dorsal  longitudinal  nerves  and  a 
pair  of  ventral  ones,  while  the  lateral  gills  have  only  one  of  each, 
placed  on  the  outer  wall  of  the  corresponding  blood-canal. 

The  rachis  of  the  median  gill  is  bounded  internally  on  either 
side  by  a  series  of  secondarily  developed  interned  lamina'  (Plate 
vi.,  fig.43,i/)  passing  fi'om  the  dorsal  to  the  ventral  side  of  the 
gill.  vSimilar  but  less  strongly  developed  laminae  occur  at  inter- 
vals at  different  levels  along  the  blade  of  the  gill  {il').  These 
laminae  are  not,  of  course,  the  original  laminae  of  the  gillbefore 
it  became  horizontally  flattened.  The  remnants  of  the  original 
series  of  principal  laminje,  running  horizontally  across  the  gill, 
are  to  be  seen  only  in  a  set  of  slender  laminse  crossing  the  rachis 
below  the  ventral  blood-canal  (Plate  vi.,  fig. 4 2,  v/).  These  laminae 
mark  off  ventrally  what  was  the  original  rachis  of  the  gill  from 
the  remnant  of  its  ventral  blade,  which  has  now  become  the 
portion  just  above  the  mid-rib.  The  present  blade  of  the  gill,  to 
right  and  left  of  the  new  rachis,  is  purely  an  extension  of  the 
old  rachis  itself,  due  to  intense  flattening  and  widening  in  the 
horizontal  plane.  As  will  be  seen  from  Text-fig.  2?^,  the  original 
right  and  left  mid-ribs  of  the  gill,  before  it  became  horizontal, 
are  still  preserved  as  tlie  swollen,  somewhat  knobbed,  edges  of 
the  new  blade. 

The  cuticle  is  rather  thin,  aN  eraging  about  6/x  in  thickness,  of 
which  the  tough  outer  sti'atum  occupies  from  2  to  ofx.  The 
hypodermis  is  slightly  thinner  than  the  cuticle,  a\eraging  about 
5/x  in  width,  but  somewhat  irregular.  The  nuclei  mostly  lie 
with  their  long  axes  parallel  with  the  cuticle.  They  are  of 
tmall  size,  only  5-6/x  in  length,  except  near  the  base  of  the  gill, 
where  many  of  the  nuclei  are  considerably  larger.  The  hypo- 
dermis is  almost  everyAvhere  pigmented,  but  in  certain  transverse 
zones  the  pigment-granules  are  exceedingly  abundant,  almost 
hiding  the  nuclei  from  view. 

Considering  how  narrow  the  space  in  the  interior  of  these  gills 
is,  it  is  rather  surprising  to  find  the  ah  eolar  meshwork  present, 
not  only  in  the  rachis,  but  also  throughout  the  blade.  The 
meshwork    is  most  extensively  developed  in  the  space  between 
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the  two  main  tracheie  and  the  mid-rib.      The  nuclei  of  the  mesh- 
work  closely  resemble  those  of  the  hypodei-mis  in  size  and  shape. 

The  tracheal  system  is  moderately  well  developed,  but  the 
branch  tracheie  are  neither  so  abundant  nor  so  regularly  placed 
as  in  Vertical  Lamellar  Gills. 

These  gills  are  frequently  lost  or  cast  oit"  by  the  larvte,  the 
breaking-joint  being  very  perfectly  formed.  Consequently  larvie 
are  very  commonly  found  with  one  or  more  regeiierated  gills.  In 
these  there  will  always  be  found /o^^r  main  longitudinal  tracheie, 
in  the  case  of  the  median  gill,  and 
usually  three  (rarely  four)  in  the 
laterals.  The  regenerated  gill  is 
stouter  and  less  expanded  than  the 
normal  gill,  and  more  resembles  a 
rather  flattened  saccus  (Plate  i.,  fig. 
11).  Usually  a  transverse  band  of 
dark  pigment  separates  a  thicker 
basal  portion  from  a  thinner  distal 
portion,  and  suggests  the  origin  of 
this  type  from  an  originally  two- 
jointed  form. 

The  larvae  of  only  two  species  are 
be  distinguished  as  follows: — 

Length  of  gills,  when  full-grown,  U-7nnn 


Text -fig.  29.'^ 
known,  and  their  gills  may 

tlu 


median  gill  ro-2iinii. 
wide,  the  laterals  slightly  less.  Colour  pale  brownish,  semi- 
opaque,  the  distal  half  ci'ossed  by  a  very  wide  band  of  chocolate - 
brown  pigment;  slight  irregular  pigmentation  of  the  same  colour 
is  present  also  at  about  two-fifths  from  the  base  (PI.  i.,  figs. 8-9). 

A.  ictero/nt/as  Selys. 

Length  of  gills,  when  full-grown,  :V.")-4mm.,  the  median  gill  very  wide, 
r8-2mm..  the  laterals  nearly  as  wide.  Colour  pale  l)rownish, 
semi-opaque,  with  slight  irregular  darker  pigmentation  towards 
tip  (PI.  i.,  fig.lO) J.  (jristiix  Selys. 

1).  The  Reduced  (Non-funetional)  Type  (Text-figs. 80-3-2). 
The    Saccoid,    Triquetro-quadrate,    and    Lamellar    Types     of 
Caudal  Gills  are  all  characterised,  morphologically,  by  the   pos- 

■  Horizontal  lamellar  gills  of   A  njlohstex  kteromdas  Selys,    in  natural 
osition,  dorsal  view;  (  x  6). 
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session  of  an  internal  structure  which  fits  them  to  act  more  or 
less  etfectively  as  respiratory  organs.  They  all  possess  a  well- 
developed  ti-aclieal  system,  tM  o  large  blo(xl-canals,  and  a  definite 
accompanying  nervous-system.  Of  these,  the  most  important, 
from  the  point  of  view  of  respiration,  is  undoubtedly  the  tracheal 
system.  I  propose,  therefore,  to  restrict  the  term  Reduced  (Non- 
functional) Type  to  those  gills  in  which,  of  whate%  er  form  they 
may  be  otherwise,  the  tracheal  system  is  so  reduced  that  we  may 
reasonably  claim  that  they  no  longer  function  as  tracheal  gills. 

The  only  gills  of  this  type  which  have  come  under  my  notice 
are  the  extraordinary  gills  of  the  plant-dwelling  larva  of  Ayrion 
astelue  Perkins,  from  Hawaii.  AVe  have  already  seen  (p.  98)  that, 
in  the  genus  Agrion,  we  find  certain  larvae  with  well-developed, 
vertical,  lamellar  gills  of  the  nodate  form,  while  others  have  their 
gills  of  denodate  form.  The  members  of  the  genus  Agrion  which 
have  colonised  the  Hawaiian  Islands  all  appear  to  have  adopted  a 


Text-fig.  30. 

Reduced  (non-functional.)  gills  of  Agriwi  astd'nv  Perkins,  in  natural  posi- 
tion, lateral  view;  (  x  18). 

new  habit  of  larval  life.  Their  larvje.  no  longer  dwell  in  permanent 
waters,  sucli  as  rivers  and  pools,  but  pass  their  lives  hiding  at 
the  bases  of  the  leaves  of  various  forest-plants,  where  water  from 
tlie  hea\y  rains  collects,  and  where,  apparently,  a  plentiful 
supply  of  smaller  insect-larvte  is  also  to  be  found  for  food.  The 
best  known  of  these  larvae  is  that  of  Agrion  asteJkf,  of  which  I 
have  fortunately  been  able  to  examine  a  large  number,  sent  to 
me  bv  Mr.  J.  C.  Bridwell,  of  Honolulu. 
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Viewed  externally  (Text-fig. 30),  the  gills  are  striking  in  theii* 
shortness  and  stoutness;  indeed,  they  do  not,  even  at  first  sight, 
at  all  suggest  true  caudal  gills,  but  rather  a  somewhat  enlarged 
form  of  anal  pyramid  such  as  we  find  in  the  lar\a'  of  Anisoptera. 
In  actual  shape,  as  revealed  by  cross-sections,  they  might  be 
classed  as  Triquetro^quadrate,  or  intermediate  between  this  and 
the  Saccoid  Type.  The  median  gill  is  broadly  diamond-shaped 
in  section,  the  laterals  convexly  tritpietral.  This  shape  is  evi- 
dently brought  about  by  the  habit  of  resting  the  median  gill 
upon  the  laterals,  and  the  laterals  uj)on  the  I'esting-surface.  The 
larva  is,  to  all  intents  and  purposes,  a  ground-dweller,  like  those 
of  the  CalojJteryyinw,  but  the  "ground,"  in  this  case,  is  not  the 
river-bed,  but  the  debris  collected  in  the  little  leaf-jwols.  The 
return  to  the  triquetro-quadrate  outward  form  is,  therefore,  a 
veiy  interesting  example  of  the  efiect  of  change  of  habit  on  the 
form  of  the  gills. 


Text-fig.  81. 
Ideal  (scini-diagiaiiimatic)  T.S.   across  the  RediKjecl  (non-fuiietional)  Oill- 
.sy.stein  of  A(jrloit  aMtliti'  Perkins,  to  show  the  internal  structure  of  the 
^ills.     Lettering  as  on  p.  109.  • 


Internally,  these  gills  difier  greatly  from  all  others  studied  in 
this  paper.     The  cuticle   is  exceedingly   thick,  from   12-16/x,  of 
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Avhich  the  tough  outer  stratum  occupies  from  2-4//.  The  hypo- 
dermis  is  formed  of  a  i-egular  layer  of  high  pyramidal  cells,  24// 
or  more  in  height,  terminating  upon  an  inner  basement-mem- 
brane. The  nuclei  of  these  cells  are  of  normal  size,  and  are 
nearly  all  situated  at  the  base  of  the  cells,  close  to  the  cuticle. 
These  cells  are  moderately  pigmented,  chiedy  along  their  bases 
and  around  their  nuclei.  The  boundaries  between  the  cells  are 
not  pigmented. 

Internally,  the  hypoderm-layer  completely  bounds  the  reduced 
cavity  of  the  gill,  which  is  chieHy  filled  with  an  alveolar  mesh- 
work  of  the  usual  kind.      Supported  in  this  meshwork,  one  can 

distinguish  two  blood-canals, 
small  in  many  sections,  but  in 
some  places  swollen  out  and  con- 
taining much  blood.  Longi- 
tudinal nerves  are  either  absent, 
or  so  fine  as  not  to  be  traceable 
in  sections.  No  tracheae  of  large 
size  are  visible,  but,  in  each  sec- 
tion, five  or  six  tracheae  of  smaller 
calibre  are  cut;  these  would  ap- 
pear to  represent  the  reduced 
main  longitudinal  tracheal  sys- 
tem with  its  branches. 

Taking  into  consideration  the 
great  increase  in  thickness  in  the 
cuticle  and  hypodermis,  and  the 
marked  reduction  of  the  tracheal 
system,  it  would  seem  quite 
justifiable  to  class  these  gills  as  a  separate  type,  under  the  name 
proposed  above.  It  would  l^e  interesting  to  section  the  anal 
pyramid  of  a  large  ^Eschnid  larva,  so  as  to  compare  the  internal 
structure  of  that  organ  with  gills  of  the  type  here  discussed. 


Text-tig.  32.* 


*  Actual  T.S.  across  interior  of  median  gill  of  Agriou  astdia-  Perkins, 
tor  comparison  with  Text-fig.  81.  Hypodermis  and  cuticle  omitted. 
(  X  258).     Lettering  as  on  p.  109. 
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EXPLANATION  OF   ABBREVIATIONS  USED  IN  TEXT-FIGURES 
AND  PLATES. 

a,  anus — ac,  amcebocyte — aJ,  alveolus — aln,  alveolar  nucleus — hip,  blood - 
plasma — c  or  c',  cercoid — cu,  soft  inner  layer  of  cuticle — cu',  hard  outer  layer 
of  cuticle — dh,  dorsal  blood-canal — dl,  principal  dorsal  internal  lamina — dn, 
dorsal  longitudinal  nerve  of  gill — DT,  DT,  dorsal  tracheal  trunks — ect, 
ectotrachea — ent,  or  end,  endotrachea — /;,  hair  (on  cuticle) — he,  htemoecele 
— hy,  hypodermis — ?7,  internal  lamina — W,  secondarj^  internal  lamina — 
leg,  /g,  or  L,  lateral  caudal  gill — mc,  miocyte  (oat-shaped  corpuscle) — 
meg,  mg,  or  M,  median  caudal  gill — ><p,  spiral  thread  of  endotrachea — tr, 
main  longitudinal  trachea  of  gill — tr\  branch  trachea  of  gill — ch,  ventral 
blood-canal — rl,  principal  ventral  internal  lamina — rn,  ventral  longitudinal 
nerve  of  gill — S-10,  abdominal  segments. 
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EXPLANATION  OF  PLATES  I. -VI. 
Plate  i. 

Fig.  L — Lateral  caudal  gill  of  A nstroJ est es  psyche  (Selj^s);  (  x  11). 

Fig.2. — Median  caudal  gill  of  Anstrohsfes  cingulafus  (Burm.);  {  x  9). 

Fig. 3. — Pointed  tip  of  same  gill  of  Austrolestes  cofensonis  (White);  (  x  13). 

Fig. 4. — Lateral  caudal  gill  of  Synhstes  loeyersi  Selys;  (  x  13). 

Fig. '). — Lateral  caudal  gill  of  Synhstes  afbicauda  Tillyard;  (  x  13). 

Fig. 6. — Lateral  caudal  gill  of  Xeosticta  canescens  Tillyard;  (  x  11 1. 

Fig. 7. — Median  caudal  gill  of  Isosticta  simplex  Martin;  (  x  11). 

Fig. 8. — Lateral  caudal  gill  of  A 7'yioleste>i  icteromelas  Selys;  (  x  6). 

Fig. 9. — Median  caudal  gill  of  same;  i  x  6). 

Fig.  10. — Lateral  caudal  gill  of  Ar<p'ohstes  griseus  (jriseus  Selys;  (  x  13). 

Fig.  1 1 . — Regenerated  median  caudal  gill  of  same;  (  x  131  The  basal  border 
of  the  transverse  band  of  pigment  indicates  the  division  between 
the  thicker  basal  portion  of  the  gill  and  the  thinner  distal  por- 
tion.     Note  the  four  main  trachea?. 

Plate  ii. 

Fig.  12. — Median  caudal  gill  of  GaUagrion  hiUimihursii  (Marl  in  i;  (  x  9). 

Fig.  13. — Lateral  caudal  gill  of  Psendagrion  anstralasite  Selys;  (  x  11). 

Fig.  14. — Median  caudal  gill  of  Anstroagrion  cyane  (Selys);  (  x  13). 

Fig.  15. — Median  caudal  gill  of  Ceriagrion  ernhescens  Selys;  (  x  18). 

Fig.  16. — Median  caudal  gill  of  Ischimra  heterosticta  Burm.;  (  x  11). 

Fig.  17. — Lateral  caiidal  gill  of  Argiocnemis  rnbescens  Selj^s;  (  x  11). 

Fig.  18. — Lateral  caudal  gill  of  Austrocnemis  sphndida  (Martin);  (  x  13). 

Fig.  19. — Median  caudal  gill  of  same;  (  x  13). 

Fig. 20. — Regenerated  lateral  caudal  gill  of  same;  (  x  11).  The  transverse 
pigment-band  situated  one-fourth  of  the  gill-length  from  the  tip 
indicates  the  division  between  the  thicker  basal  portion  of  the 
gill  and  the  thinner  distal  portion.    Notice  the  three  main  trachea?. 

Plate  iii, 

(Transverse  sections  through  the  basal  portions  of  the  caudal  gills.) 

Fig. 21. — T.S.  through  the  breaking- joint  of  the  median  gill  of  Xeosticta 

canescens  Tillyard;  (  x207). 
Fig.22. — T.S.  through  the  breaking-joint  of  the  lateral  gill  of  same  larva 

(a  specimen  possessing  three  main  tracheae);  (  x  207). 
Fig. 23. — T.S.    through  median  gill  of   Calopteryx  sp..  close  up  to  base; 

(  X  87). 
Fig.24. — T.S.  through  left  lateral  gill  and  left  cercoid  (c')  of  same  larva; 

(  x  87). 
Fig.25. — T.S.  through  the  complete  gill-s3^stem  and  cercoids  of  Synhstes 

weyseri  Selys,  close  up  to  base;  (  x  87), 
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Fig.26.— T.S.  throu^'h  median  jrill  of  AvMroayn'ov  cyane  (Selys).  0-06mni. 

distad  from  the  breaking-joint;  (  x207). 
Fi.tj.27.— Another  T.S.  through  same  gill,   but  O'lomm.   distad  from  the 

breaking-joint;  {  x207). 
(For  T.S.  of  same  gill  much  further  distad,  see  Plate  v.,  tig. .38). 

Plate  iv. 
Fig.28.— T.S.  through  median  gill  of  Xeo.'^ticta  cane.'iefv.^  Tillj'ard.    Saccoid 

Type;  (  x  130). 
Fig.  29. — Small  portion  of   cuticle   and    hj'podermis  from   same  series  of 

sections  as  Fig.28,  to  sho^'  formation  of  the  internal  lamina  (?/) 

in  a  larva  approaching  ecdysis;  (  x  490). 
Fig.  80. — Small  portion  of  alveolar  mesh  work  from  same  series  of  sections, 

to  show  two  of  the  alveolar  nuclei  in  situ;  (  x  490). 
Fig.81.— T.S.  through  alveolar  meshwork  of  Dr.  Ris'  larva  of  Pseudoplx^a 

rariegata  (Ramb.),  to  show  tufts  of  moss-like  fibrils  in  the  alveoli. 

The  two  dark  rounded  masses  are  amoebocytes  imprisoned  in  two 

of  the  alveoli.     Photomicrograph  from  Ris  [28].     (Magnification 

not  stated,  but  appears  to  be  about  250). 
Fig.82.  — The  two  middle  alveoli  from  Fig. 31,  much  enlarged,  to  siiow  tuft 

and  amo^bocyte.     From  Ris  [28];  (  x  Leitz  Imm.  1/12). 
Fig.  33. — Another  alveolus  from  same  gill,  much  enlarged,   to  shoM'  tufts. 

From  Ris  [28];  (  x  Leitz  Imm.  1/12). 

Plate  V. 

(Transverse  sections  through  caiidal  gills,  taken  far  from  base). 

Fig. 34. — T.S.  through  median  gill  of  Calopteryx  sp.     Triquetro-quadrate 

Type;  (x  87). 
Fig, 3.").  -  T.S.  through  left  lateral  gill  of  same;  (  x  87). 
Fig,36.  — T.S.   through   median  gill  of  Anstrole-ste-s  leda  (Selys),   showing 

central  portion  or  rachis  only.     Vertical  Lamellar  Type,  Lestid 

form;  (  x  207). 
Fig.37.  — T.S.  through  left  lateral  gill  of  same,  showing  rachis  and  most  of 

the  blade;  (  x  207). 
Fig. 38.     T.S.  through  median  gill  of  AvMroagrion  cyane  (Selys),  showing 

rachis  and  part  of  the  blade.      Vertical  Lamellar  Type,  Afjrionid 

form;  (x207). 
Fig. 39.  -T.S.  through  left  lateral  gill  of  same,  showing  rachis  only;  (  x207). 

Plate  vi. 
(Transverse  sections  of  Horizontal  Lamellar  Type  of  Gill). 
Fig. 40.  -T.S.  through  median  gill  of  AryioleMes  icterome/a-<i  Selys,  close  to 
base;  ( x  87). 
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Fig.41,— TS.  through  right  lateral  gill  of  same,  at  same  level  as  fig.  40; 
(x87). 

Fig. 42.  -  T.8.  through  median  gill  of  .same,  at  about  one-third  of  the  gill- 
length  from  the  base;  rachi.s  and  small  portion  of  blade  onlj'; 
(  X  207). 

Fig  43. — T.S.  through  same  gill  as  tig. 48  taken  far  distad.  to  show  con- 
fluenee  of  dm'sal  and  ventral  blood-eanals;  nnicli  of  the  blade 
<miitted;(  x207). 

Fig.  44.  —  A  detail  from  .same  .series  of  .sections  as  figs. 40-43,  much  enlarged, 
to  show  portion  of  hypodermis  and  cuticle,  ecto-  and  endotrachea 
of  the  left  main  trachea,  two  nuclei  in  the  alveolar  mesh  work  and 
the  right  dorsal  longitudinal  nerve.  The  figure  is  shown  inverted, 
as  drawn  under  the  microscope.  It  coi  responds  with  the  part  of 
the  gill  marked  .r  in  fig. 40;  (  x  833). 

Fig.4o.  — T.S.  through  a  longitudinal  nerve  (vr}  and  neighbouring  alveolar 
nucleus  {a/n).     The  section  cuts  the  nerve  so  as  to  pass  through 
two  nuclei;  (  x  12o0). 
N.B.  — With  the  exceptions  of  rigs.31-33  (from   Ris),   all  the  figures  in 

Plates  iii.-vi.,  are  wash-drawings  made  from  eamera-lucida  drawings  of 

double-stained,  lOtx  sections. 
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HYDROCYANIC  ACID  IN  PLANTS. 

Part  iii. 

By  Jamjjs  M.  Petrie,  D.Sc,  F.T.C,  Linnean  Macleay  Fellow 
OF  THE  Society  in  Biochemistry. 

(From  the  Physiological  Laboratory  of  tlip  University  of  Sydiipy.) 

Some  new  cyanogenetic  Plants. 

The  names  of  the  plants  included  in  this  paper  are  additional 
to  those  tabulated  in  Parts  i.  and  ii.  of  this  subject  (see  these 
Proceedings,  xxxvii.,  1912,  220;  and  xxxviii.,  1913,  624). 

The  following  plants  gave  positive  reactions  for  hydrocyanic 
acid  when  tested  with  sodium  picrate  paper  in  chloroform  vapour; 
and  the  reactions  were  afterwards  confirmed  by  the  prussian  blue 
test. 

(Native)  Alocasia  macrorrhiza  Schott. 

Cardamine  dictyosjwrma  Hook. 
Dysjjhania  littoralis  R.Br.* 
Jnncus  p7'is7natoca7'2)us  R.Br. 
Heterodendi^on  olecefolia  Desf. 
(Introd.)  Alocasia  macrorrhiza  var.  variegata  (Nich.,  Diet,  of 
Gard.). 
Alocasia  augustiana  Lindl.  and  Rod. 
Alocasia  Sa7ideria7ia (Bailey's  Cyclop,  of  Amer.  Hort.). 
Alocasia  interm^edia  (sp.  unconfirmed). 
Alocasia  sj:)ectabilis  (sp.  unconfirmed). 
Passijiora  alba  Link  and  Otto. 
Tacsonia  mixta  Juss. 
The  following  is  a  brief  account  of  some  experiments  on  the 
Alocasias : — 

*  Smith  and  White,  of  Brisbane,  obtained  hydrocyanic  acid  from  D. 
Tnyriocephala  Benth.,  which  is  probably  the  same  plant  (Queensl.  Agric. 
Gaz.,  191.5,  264). 
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(1.)  Alocasia  macrorrhiza  Schott,  (Prod.  Syst.  Aroid.,  1860, 
146)  Index  Kew.,  the  "eunjevoi"  of  the  aborigines.  Specimens 
of  plants,  growing  wild  in  the  bush,  and  cultivated  in  private 
gardens,  were  tested  for  hydrocyanic  acid.  In  all  the  fresh 
leaves,  the  colour-change  with  picrate  paper  was  observed  to  take 
place  within  a  few  seconds.  When  the  newly-cut  leaves  were 
placed  in  a  bottle  without  any  reagent,  the  test-papers  quickly 
changed  colour. 

Leaves  which  had  become  yellow  and  completely  withered  still 
showed  the  reaction. 

Distributimi  in  the  ])lant\ — The  various  parts  and  organs  of 
this  plant  were  next  examined  separately.  Uniform  conditions 
were  observed  throughout,  as  to  quantity  of  material,  size  of 
bottle,  temperature,  etc.,  and  the  time  noted  after  which  the 
colour-change  in  the  picrate  paper  was  observed. 


Parts  of  one  j)lant  tested  :- 


1.  Leaves 

2.  Leaf-stalks 

3.  Bulb  at  base 

4.  Rhizome 

0.  Roots 

Stalks  alone  tested :- 

1.  Midrib  at  tip 

2.  Midrib  at  middle 

3.  Midrib  at  base 

4.  Stalk  at  middle 

5.  Stalk  at  base 


Red  in  1-5  minutes 
Orange  in  3  hours. 
Pale  orange  in  3  hours. 
Negative  after  24  hours. 
Red  in  o  minutes. 


Red  in  1  hour. 
Orange  in  1  hour. 
Pale  orange  in  1  hour. 
Negative  after  12  hours. 
Negative  after  12  hours. 


Distribution  in  one  jdant,  from  summit  to  base: — 


1.  Leaves 

2.  Green  spathe 

3.  Ovary 

4.  Seeds 

5.  Leaf-stalk,  top 

6.  , ,  lower 
7. 

9. 

10.  ,,  base 


Red  in  5  minutes,  dark  red  in  3  days. 
Red  in  1  hour,  dark  red  in  3  days. 
Red  in  1  hour,  dark  red  in  3  days. 
Red  in  1  hour,  dark  red  in  3  days. 
Orange  in  1  hour,  dark  red  in  3  days. 
Orange  in  1  hour,  dark  red  in  3  days. 
Orange  in  5  minutes,  dark  red  in  3  days. 
Red  in  5  minutes,  dark  red  in  3  days. 
Red  in  5  minutes,  dark  red  in  3  days. 
Red  in  5  minutes,  dark  red  in  3  days. 
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11.  Bulb,  pink  cone 

12.  Rhizome 
13. 

14.  ,,        next  roots 

15.  Roots 


Orange  in  1  hour,  orange  in  3  days. 

Negative  after  3  days. 

Negative  after  3  days.  . 

Negative  after  3  days. 

Red  in  1  hour,  dark  red  in  3  days. 

The  glucoside  disapj^ears  on  exposure  to  air: — When  fresh 
green  leaves  were  exposed  by  being  spread  out  openly  on  the 
table,  and  tested  at  intervals,  it  was  found  that  the  reaction  was 
slower  in  starting  as  time  proceeded,  and  after  the  fifth  day  of 
exposure  no  more  positive  results  were  obtained. 

When  this  stage  was  reached,  the  addition  of  emulsin  pro- 
duced no  effect,  but  after  addition  of  a  few  drops  of  amygdalin, 
a  positive  reaction  was  again  obtained. 

These  experiments  prove  that  the  enzyme  still  existed  in  the 
plant  after  drying  in  air  for  five  days,  but  that  the  cyanogenetic 
glucoside  had  disappeared. 

That  the  glucoside  should  have  such  a  short  period  of  existence 
after  the  plants  are  cut  and  collected,  is  unfortunate,  since  the 
collection  of  a  large  quantity  of  material  for  the  purpose  of  ex- 
traction is  thus  rendered  difficult. 

Summary: — The  results  of  these  experiments  showed: — 

(a)  That  this  Alocasia  contained  a  cyanogenetic  glucoside  and 
an  enzyme. 

(b)  Glucoside  is  contained  in  the  leaves,  stalks,  roots,  spathe, 
ovary,  and  seeds,  but  it  appeared  to  be  quite  absent  from  the 
rhizomes,  even  from  those  portions  of  the  latter  immediately 
contiguous  to  the  roots.  In  some  of  the  stalks  it  appeared  to 
decrease  downwards  towards  the  base  till  the  bulbs  were  reached. 
These  bulbs  gave  indications  of  traces  only  of  glucoside. 

The  part  of  the  plant  used  by  the  aborigines  as  food  is  the 
soft  pink  core  of  these  bulbs  or  swellings  at  the  base  of  the 
stalks,  where  the  latter  join  the  rhizome.  The  acrid  juice  is 
first  removed  by  washing  or  heating.  It  is  important  to  note, 
in  this  respect,  that  the  suspected  poisonous  nature  of  the  bulbs 
does  not  appear  to  be  due  to  hydrocyanic  acid. 

(c)  The  cyanogenetic  glucoside  rapidly  disappeared  from  the 
leaves  when  they  were  left  to  dry  in  the  air  for  a  few  days. 
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(2.)  Alocasia  macrorrhiza  var.  variegata  (Nicholson's  Diet,  of 
Gardening).  This  is  grown  as  an  ornamental  plant  in  the 
Botanic  Gardens.  The  leaves  are  green  and  white  in  large 
patches;  some  of  the  leaves  showed  one  half  green  and  the  other 
half  white.  It  was  noted  in  testing  these  leaves  that  the  green 
portions  always  gave  rapidly  the  hydrocyanic  acid  reaction  with 
the  yellow  paper,  while  the  white  portions  showed  either  nega- 
tive results,  or  only  a  faint  colour-change  after  some  time  had 
elapsed.     The  green  stalks  also  gave  rapid  positive  reactions. 

(3.)  Another  variety  of  this  Alocasia,  known  as  the  "black 
variety,"  and  possessing  dark  green  leaves,  with  veins  and  stalks 
of  a  dark  purple  colour,  was  obtained  from  the  Botanic  Gardens. 
When  tested,  the  leaves  and  stalks  of  this  plant  showed  absence 
of  hydrocyanic  acid. 

(4.)  Alocasia  augiistiana  Lindl.  and  Rod.,  (Nicholson's  Diet,  of 
Gardening).  This  plant  resembles  (1)  but  has  mottled  stalks. 
It  yielded  hydrocyanic  acid  when  tested,  and  the  reactions  took 
place  rapidly  with  the  leaves,  more  slowly  with  the  stalks. 

(5.)  Alocasia  Sandtriana  Bull,  (Bailey's  Cyclop,  of  Amer. 
Hort.).  The  large  arrow-head  leaves,  with  undulating  margins 
and  green  veins,  \vhen  tested,  gave  a  red  and  dark  purple  colour- 
change  in  a  few  minutes;  the  mottled  stalks  also  reacted  very 
rapidly. 

Two  other  Alocasias  were  tested,  whose  names  still  await 
botanical  confirmation,  but  which  are  apparently  well-known  to 
horticulturists : — 

(6.)  Alocasia  intermedia,  with  leaves  very  similar  to  (5),  but 
with  white  veins,  and  red  stalks,  gave,  with  these  organs,  very 
rapid  and  very  strong  reactions  for  hydrocyanic  acid. 

(7.)  Alocasia  spectabUis,  whose  leaves  resemble  (1),  but  with 
brown  under-surface,  and  white  veins,  also  gave  strong  and  rapid 
reactions  with  leaves  and  stalks. 

(8.)  Alocasia  metallica  Schott,  (syn.,  A.  indica,  Index  Kew.), 
(Bot.  Mag. — description  and  coloured  plate)  gave  negative  results 
in  leaves  and  stalks. 
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(9.)  Alocasia  zehrhia  Koch  and  Veitch  (Index  Kew.).  The 
leaves  and  stalks  resemble  (4),  but  contain  no  cyanogenetic 
glucoside. 

(10.)  Colocasia  antiquoritin  Schott,  (Prodr.  Syst.  Aroid.,  1860, 
p.  138),  Index  Kew.  Cyanogenetic  glucosides  are  absent  from 
the  leaves  and  stalks. 

(11.)  Colocasia  antiquorimi  Schott,  vai\  esculeuta,  Index  Kew., 
the  "Taro"  cultivated  for  food  in  the  tropics,  was  also  found  to 
be  free  from  cyanogenetic  glucosides.  Samples  of  these  plants 
were  obtained  from  the  Botanic  and  University  Gardens,  and 
also  from  a  few  private  gardens. 

Those  plants,  in  which  it  has  just  been  stated  that  no  cyano- 
genetic glucoside  was  found,  were  afterwards  tested  by  adding  a 
solution  of  amygdalin  to  the  macerated  material.  In  this  way, 
it  was  proved  that  all  contained,  in  their  leaves  and  stalks,  an 
emulsin-like  enzyme  capable  of  rapidly  hydrolysing  amygdalin. 

The  Author  desires  to  express  his  thanks  to  Sir  Thomas 
Anderson  Stuart  for  the  use  of  the  laboratories  for  these  ex- 
periments, and  to  Mr.  E.  Cheel,  of  the  Botanic  Gardens,  for  con- 
firming the  names  of  the  species. 
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THE  CHEMICAL  INVESTIGATION  OF  SOME  POISON- 
OUS PLANTS  IN  THE  N.O.  SOLANACE^. 

Part  iv. — The  Chemistry  of  the  Duboisias. 

By  James  M.  Petrie,  D.Sc,  F.I.C,  Linnean  Macleay  Fellow 
OF  the  Society  in  Biochemistry. 

(From  the  Physiological  Laboratory  of  the  University  of  Sydney.) 

The  genus  of  Australian  plants  known  as  Duboisia  consists  of 
three  or  possibly  four  species.  Two  of  these  are  well  known — 
D.  myoporoides  and  D.  Hopwoodii,  and  have  formed  the  subject 
of  numerous  investigations  by  chemists,  pharmacologists,  and 
physicians  during  forty  years.  In  regard  to  their  active  prin- 
ciples, they  are  perhaps  the  most  interesting  of  all  our  native 
flora,  and  have  received  greater  attention  than  any  others  The 
third — D.  Leichhardtii — is  a  Queensland  species,  and  nothing  is 
known  of  its  chemical  composition  or  active  constituents.  D. 
CamjybeUi  has  been  recorded  as  probably  a  new  species,  but  ap- 
parently it  has  never  been  botanically  described.  It  was  found 
in  Western  Australia  ten  years  ago,  and  since  the  first  record 
appeared  (Journ.  W.  Aust.  Nat.  Hist.  Soc,  1906)  nothing 
further  concerning  it  has  been  made  known. 

Duboisia  myoporoides  R.Br. 

i.  This  evergreen  tree  is  native  to  Eastern  Australia  and  the 
islands  to  the  north.  Its  range  extends  from  the  Shoalhaven 
River  in  the  south  to  Cape  York,  and  is  continued  into  New 
Guinea,  the  Philippine  Islands,  and  New  Caledonia.  It  was 
described  in  1810  by  R.  Brown(17),  who  named  the  genus  after 
the  French  botanist  Dubois.  Brown  placed  it  in  the  family 
Solanacese;  Bentham  transferred  it  to  Scrophulariaceae;  and  when 
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its  poisonous  properties  had  been  discovered,  von  Mueller  re- 
placed it  among  the  familiar  poison-plants  of  the  Solanacefe. 

ii.  It  was  well  known  to  the  aborigines  as  a  poison-plant,  and 
we  have  the  first  intimation  of  its  powerful  properties  from 
Woolls(18),  about  1860.  "The  aborigines  make  holes  in  the 
trunk  and   put  some   fluid  in  them,  which  when  drunk  on  the 

following  morning  produces  stupor Branches  are  thrown 

into  pools  for  the  purpose  of  intoxicating  the  eels  and  bringing 

them  to  the  surface Branches  hung  up  in  a  close  room 

have  had  the  eifect  of  producing  giddiness  and  vomiting." 

iii.  About  this  same  time,  another  and  somewhat  similar  plant 
had  been  brought  back  from  the  interior  of  Australia  by  the 
Burke  and  Wills  Expedition,  and  this  plant  was  described  by 
von  Mueller  (la)  as  Anfhocercis  Hopwoodii  (Hopwood  being  the 
chief  subscriber  to  this  expedition).  Bancroft,  in  1872,  obtained 
from  travellers  in  the  interior,  specimens  of  a  plant  greatly  prized 
by  the  aborigines,  and  which  they  called  "pituri";  and  in  1876 
von  Mueller  and  Bailey  identified  pituri  with  Anthocercis  Hop- 
woodii, by  the  microscopic  structure  of  the  leaves.  Previous  to 
this,  Bentham  had  doubted  the  position  given  to  this  plant  by 
von  Mueller,  and  in  1876  the  latter,  after  receiving  fruiting- 
specimens  from  the  Giles  Expedition  (Ic),  transferred  it,  at  Dr. 
Bancroft's  suggestion,  to  the  genus  Duboisia. 

Bancroft,  having  learned  that  pituri  was  used  by  the  aborigines 
as  a  narcotic,  made  extracts  and  tried  the  efi'ects  on  animals  (19). 
His  interesting  results  at  once  suggested  the  examination  of  the 
other  species  of  Duboisia,  which  was  apparently  never  suspected 
of  having  valuable  properties.  Von  Mueller  wrote,  in  1877, 
that  D.  myoporoides  probably  shares  the  same  properties  as  D. 
Hopwoodii,  since  both  have  the  same  burning  acrid  taste;  and 
that  the  properties  of  both  Duboisias  will  prove  similar  to  those 
of  stramonium. 

iv.  At  von  Mueller's  suggestion,  Bancroft  then  made  watery 
extracts  of  the  leaves  of  D.  myoporoides,  and  after  injecting 
small  amounts  into  domestic  animals,  he  observed  that  the 
"pupil  of  the  eye  was  always  widely  expanded,  that  the  animals 


120  SOME    POISONOUS    PLANTS    IN    N.O.    SOLANACE^,  iv., 

walked  as  if  blind,  and  if  let  alone  fell  asleep"— properties  quite 
different  from  those  he  had  observed  in  pituri.  He  then  tried 
the  effect  of  dropping  the  extract  into  the  eye  of  animals  and 
also  into  the  human  eye,  and  again  after  a  few  minutes  wide 
dilation  was  observed.  Bancroft  then  sent  some  of  his  aqueous 
extracts  to  ophthalmic  practitioners  in  Brisbane,  Ipswich,  and 
Sydney  hospitals.  By  them,  his  observations  were  confirmed, 
and  themidriatic  properties  were  carefully  studied  on  the  human 
eye.  The  reports  of  their  work  are  contained  in  Bancroft's  paper 
on  "Pituri  and  Duboisia"(3).  Bancroft  used  the  Duboisia  regu- 
larly instead  of  atropia  in  his  ophthalmic  practice,  and  also  used 
it  in  cases  of  asthma.  The  main  effects  observed  were  midriasis, 
confusion  of  intellect,  thirst,  and  loss  of  taste. 

V.  It  was  in  1877  that  Staiger,  then  Queensland  Government 
Analyst,  first  prepared  the  active  principle  of  D.  inyoporoides, 
from  Bancroft's  material (6).  He  found  it  to  be  "a  yellow  oily- 
looking  substance,  which  refused  to  crystallise  either  alone  or 
with  acids,  and  not  volatile  at  212°F." 

vi.  At  the  end  of  1878,  Bancroft  visited  England,  and  took 
with  him  specimens  of  the  plant  and  a  few  pounds  of  the  extiuct, 
which  he  distributed  among  various  experts  for  further  investi- 
gation. 

Ringer  and  Tweedie(20)  made  a  detailed  study  of  the  proper- 
ties of  the  extract,  and  of  the  effects  on  the  eye.  Tweedie  first 
brought  the  drug  before  the  medical  w  orld  in  England.  Holmes 
(21)  gave  a  general  account  of  all  the  previous  work  before  the 
Pharmaceutical  Society,  and  at  the  discussion  of  the  paper, 
Gerrai-d  stated  that  "the  extracts  used  were  bad  pharmaceutical 
preparations,  having  the  appearance  of  resinous  watery  extracts, 
very  acid,  therefore  likely  to  be  irritating."  Gerrard(22)  after- 
wards prepared  the  active  principle  from  the  extracts  supplied 
to  him  through  Holmes.  His  method  w  as  solution  in  alcohol, 
evaporation,  and  removal  of  the  alkaloid  with  chloroform,  solu- 
tion in  acid  water,  and  precipitation  by  ammonia.  The  precipi- 
tated alkaloid  quickly  formed  heavy  oily  drops  which  were  left  as 
a  yellow  viscid  mass.  Its  chemical  reactions  were  then  com- 
pared with  those  of  atropine,  and  found  to  be  different. 
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Drs.  Ringer  and  Murrell(23),  working  with  (Jerrartrs  alkaloid, 
made  careful  experiments  un  its  pliysiological  action.  They  ob- 
served dilatation  of  the  eye,  the  action  on  the  skin  in  arresting 
perspiration,  headache  and  drowsiness,  the  antagonism  to 
muscarine,  and  the  production  of  tetanus  in  frogs.  The  authors 
concluded,  from  both  physiological  and  chemical  evidence,  that 
the  alkaloid  was  not  atropine. 

Paul (24),  in  1878,  further  examined  the  alkaloid  prepared  by 
Gerrard,  and  confirmed  the  latter's  results. 

vii.  Petit,  of  Paris  (11),  in  1879,  identified  the  alkaloid  of 
pituri  as  nicotine,  and  also  prepared  the  alkaloid  of  D.  inyopo- 
roides  from  an  aqueous  extract  of  the  haves.  In  a  letter  to 
Holmes,  which  is  included  in  Paul's  paper,  Petit  pointed  out  the 
differences  from  atropine. 

In  the  Lancet  for  1879,  eight  cases  of  poisoning  from  the  use 
of  duboisia  were  described  by  Davidson  (25);  the  symptoms  were 
giddiness  and  delirium.  Tweedie  ascribed  the  cause  to  impuri- 
ties, but  he  afterwards  found  that  his  own  pure  solutions,  which 
he  had  used  with  Dr.  Ringer,  produced  the  same  toxic  symptoms. 

Dr.  Norris(26)  found  the  therapeutic  action  similar  to  atropine, 
but  more  energetic.  Ringer (27)  also  described  the  action  as  far 
more  powerful  than  atiopine. 

viii.  Baron  von  Mueller  and  Runnnel(28),  in  January,  1879, 
described  their  preparation  and  the  properties  of  "  Duboisine,'' 
the  alkaloid  of  D.  tuyojjoruides.  They  state  that  the  alkaloid 
was  prepared  like  nicotine  from  the  leaves  and  tN\  igs,  that  it  was 
a  volatile,  yellow,  oily  liquid,  lighter  than  water,  having  a  strong 
odour  of  tobacco  and  cantharides,  and  probably  identical  with 
"piturine"  from  D.  Hopwoodii.  The  reaction  was  strongly 
alkaline. 

In  another  paper,  dated  KSeptember,  1879,  the  above  account 
is  confirmed (29).  Von  Mueller  says:  ''Piturine  is  in  some 
respects  allied  to  nicotine,  but  more  closely  akin  to  duboisine  (of 
D.  mijoporoides),  the  latter  being  lighter  in  colour,  of  bitter,  not 
acrid,  taste,  and  of  fainter  odour." 
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In  Czapek's  text-book  —  Biochemie  der  Pflanzen,  p. 311— the 
statement  occurs  that  '■^Duhoisia  Hopwoodii  contains  1'1%  of  an 
alkaloid,  earlier  known  as  piturine,  which  is  identical  with 
hyoscyamine."  And  again,  in  Wehnier's  text-book— Die  Pflan- 
zenstoffe,  p. 695,  the  same  erroneous  statement  is  found.  There 
is  no  doubt  that  the  name  "duboisine"  has  been  used  for  the 
alkaloid  of  both  plants. 

ix.  About  this  time,  Ladenburg  was  investigating  the  con- 
stitution of  the  atropine  group  of  alkaloids,  and  their  i-elation 
to  one  another.  After  reading  the  account  of  Gerrard's  work, 
he  concluded  that  a  more  accurate  chemical  investigation  was 
necessary  to  decide  the  true  nature  of  duboisine.  8ince  only 
two  strongly  midriatic  alkaloids  were  known  to  occur  naturally 
—  atropine  and  hyoscyamine,—  Ladenburg  set  out  to  determine 
whether  duboisine  was  identical  with  one  of  these,  or  a  new 
tropeine  alkaloid.  This  was  all  the  more  interesting  as  "datu- 
rine,"  the  alkaloid  in  Datura  stramonium,  had  already  been 
shown  to  be  atropine,  by  Planta,  but  was  subsequently  proved 
by  Ladenburg  (34)  himself  to  be  identical  with  its  isomer  hyo- 
scyamine. Ladenburg  received  from  Merck,  in  1880,  a  few 
grams  of  duboisia  sulphate  in  the  form  of  a  resinous  residue. 
Bv  carefully  purifying  the  gold  salt,  he  finally  obtained  the  very 
characteristic  crystals  of  gold  hyoscyamine,  m.p.  159°C.(33). 

Shortly  after  this,  in  1880,  Gerrard  (36)  announced  to  the 
Pharmaceutical  Society  of  London  that  he  had  succeeded  in  pre- 
paring crystallised  duboisine.  This  he  obtained  in  two  different 
forms  by  a  certain  solvent  (which  he  does  not  mention),  and  he 
was  unable  to  say  whether  these  were  of  the  same  or  different 
constitution. 

In  1882,  Gibson  (37)  studied  the  action  of  Duboisia  on  the 
circulation,  and  his  results  showed  the  typical  action  of  the 
atropine  group. 

Professor  Harnack(39),  the  pharmacologist,  subsequently  chal- 
lenged Ladenburg's  statement  that  duboisine  and  hyoscyamine 
are  identical,  and  affirmed  that  the  former  was  much  stronger. 
Ladenburg  (40)  was  accordingly  induced  to  return  to  the  subject, 
and,  in    1 887,  having  obtained   a  few  grams  of  the  commercial 
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duboisine  from  Merck,  lie  prepared  the  gold  vsalt  of  hyosine,  m.p. 
197-8°C.  The  mother-liquor  yielded  no  other  alkaloid,  so  that 
this  time  no  hyoscyamine  was  present.  The  author  attributed 
the  different  results  to  variations  in  the  method  of  manufacture. 

Shortly  afterwards (1890),  Messrs.  bchering  and  Co. (41)  treated 
a  quantity  of  the  leaves  of  D.  myojwroides  for  alkaloid,  and  ob- 
tained the  sulphate  of  a  base  showing  identical  properties  with 
hyoscyamine  sulphate,  while,  from  the  mother-liquor,  hyoscine 
was  obtained. 

According  to  Schmidt  (42)  and  Merck,  Ladenburg's  hyoscine, 
which  he  discovered  in  the  henbane  in  1880  and  in  Duboisia  in 
1887,  was  identical  with  scopolamine,  and  Schmidt  identified 
his  scopolamine  in  small  quantities  in  the  leaves  of  D.  rtiyopo- 
roides  in  1888.  The  next  account  is  that  of  Bender,  who  ob- 
tained samples  of  the  leaves  from  two  different  sources.  He 
obtained  scopolamine  in  one,  and  hyoscyamine  in  the  other. 
Bender  brought  his  samples  to  Schmidt,  who  immediately  con- 
firmed these  results.  Schmidt  (42)  also  obtained,  at  this  time, 
large  quantities  of  leaves  from  Schuchart,  of  Gorlitz.  He  pre- 
pared the  gold  salt,  and  could  find  no  hyoscyamine  or  atropine, 
but  only  the  brilliant,  serrated  needles  of  the  salt  of  inactive 
scopolamine  (m.p.208'C.).  Schmidt  here  states  that  the  previous 
assumption  of  Ladenburg  is  incorrect,  but  the  variation  is  due 
to  the  fact  that  duboisia  leaves  of  commerce  sometimes  contain 
one  and  sometimes  the  other  base. 

X.  In  1892,  E.  Merck  (45)  discovered  in  D.  myoporoides  a  new 
midriatic  alkaloid  which  he  named  pseudo-hyoscyamine.  He 
identified  the  bases  scopolamine  and  hyoscyamine,  and  showed 
that  the  new  base  was  different  from  these  (m.p.  of  gold  salt, 
176°C.).  He  also  stated  that  the  analytical  data  suggested  the 
probability  that  the  gold  salt  contained  an  admixture  of  still 
another  base  with  lower  molecular  weight. 

In  the  large  quantities  of  uncrystallisable  aurichloride  resi- 
dues, Merck  recognised  considerable  amounts  of  amorphous  bases 
which  contained  none  of  the  alkaloids  mentioned. 

xi.  In  1895,  Dr.  Lauterer  (47],  of  Brisbane,  gave  an  account 
of   some  tests   on   the  alkaloids   which   he  extracted  from  this 
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plant.  He  found,  by  Gerrard's  colour-test  with  mercuric 
chloride  solution,  that  hyoscyaniine  alone  ^vas  present  in  old 
leaves  and  twigs,  but  that  the  fresh  young  leaves  contained 
mostly  scopolamine. 

From  this  period,  the  chemistry  of  J)uboisia  was  neglected  for 
seventeen  years,  till,  in  1912,  the  Wellcome  Research  laborato- 
ries received  a  large  supply  of  the  plant  from  the  Philippine 
Islands.  Carr  and  Reynolds  (50)  obtained  from  this  material 
1'1%  of  hyoscyamine  and  0*15%  of  pseudo-hyoscyamine.  The 
latter  alkaloid  was  found  by  them  to  possess  the  constitution  of 
nor-hyoscyamine,  but  they  detected  no  scopolamine  in  this 
material. 

DUBOISIA    HOPWOODII  F.v.M. 

xii.  The  poisonous  principle  of  the  "pituri"  plant  was  studied 
by  medical  specialists  in  Great  Britain  in  1878,  and  the  chemist 
Gerrard(7)  found  an  alkaloid  present  whicli  he  named  "piturine." 
In  1879,  Petit,  of  Paris  (ll),  showed  that  the  alkaloid  was 
nicotine.  In  1880,  Professor  Liversidge  revised  the  analytical 
work,  and  obtained  a  formula  for  the  alkaloid,  of  lower  molecular 
weight  than  nicotine:  the  difference  lay  in  the  determination  of 
the  nitrogen.  It  stood  thus  doubtfully  as  a  new  alkaloid  under 
the  name  of  "piturine  ''  for  thirty  years.  Petit's  results  were 
recently  confirmed  by  the  late  Dr.  Rothera,  of  Melbourne  (15), 
and  the  base  has  been  shown  to  be  identical  with  nicotine  in  its 
chemical,  physical,  and  pharmacological  properties.  Hartwich(14) 
in  1910,  and  Senft  (16)  in  1911,  wrote  good  descriptive  accounts 
of  the  plant,  including  the  histology  of  the  leaves  and  stems,  and 
showing  a  number  of  sections.  Hartwich  compares  the  histology 
of  the  two  species.  In  both  accounts,  the  chemical  data  shoAv 
all  the  positive  reactions  of  nicotine,  although  the  alkaloid  is 
referred  to  as  "  piturin."  Senft  obtained  his  pituri  and  in- 
formation from  two  Austrian  scientists,  Domin  and  Danes,  who 
visited  Australia  in  1910.  All  these  were  unacquainted  with 
Rothera's  results.  This  plant  is  a  shrub  or  small  tree  growing 
to  an  average  height  of  about  eight  feet.  It  is  found  only  in 
the  interior  of  the  continent;  it  crosses  the  border  on  the  east 
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into  New  South  Wales  and  Queensland:  and,  on  the  other  side, 
it  extends  into  Western  Australia  almost  to  the  centre  of  that 
State  (J.  H.  Maiden). 

Critical  Review  of  the  Chemistry  of  the  Duboisias. 

xiii.  The  earlier  investigators  of  the  Duboisias  were  apparently 
impressed  by  the  very  great  similarity  in  the  general  appearance 
and  morphology  of  the  two  species.  This  is  evident  in  their 
methods  of  working?  as  well  as  in  their  manner  of  writins^:  and 
one  sees  in  their  chemical  investigations  tliat  they  suspected  the 
poisonous  principles,  too,  would  be  found  similar  in  nature. 
Accordingly,  we  find  it  stated  that  Staiger  first  isolated  the  two 
iiokuile  alkaloids  "  piturine  and  duboisine."  An  alkaloid  was 
prepared  from  Z>.  myo})oroides  by  von  Mueller  and  Rummel,  in 
the  same  way  as  nicotine  from  tobacco.  It  was  a  volatile,  oily, 
liquid  alkaloid,  having  a  strong  odour  of  tobacco,  and  was  con- 
sidered as  probably  identical  with  piturine.  Branches  of  D. 
myoporoides  hung  up  in  a  close  room  produced  giddiness  and 
vomiting.  Von  Mueller  and  Rummel  described  the  alkaloid 
obtained  by  them  from  Duhoisia  Hopivoodii  (pituri)  under  the 
name  "  Duboisine  "  (10). 

On  the  other  hand,  the  more  recent  investigations  show  that 
D.  myoporoides  contains  only  the  non-volatile  alkaloids  of  the 
atropine  group. 

One  can  only  conclude  from  this  conflicting  evidence  regai  d- 
ing  the  nature  of  the  active  principles,  that  the  earlier  workers 
obtained  in  their  researches,  certain  incomplete  results  which 
were  wrongly  interpreted  by  them,  and  that  some  authors  con- 
fused the  two  plants,  or  were  unaware  of  the  existence  of  two 
Duboisias. 

A  few  experiments  are  now  described,  which  were  suggested 
by  the  above  statements,  chiefly  to  decide  the  question  as  to 
whether  in  D.  myoporoides  there  is  present  any  volatile  active 
principle. 

Experimental. 

xiv.  Method :  —YTQ^h.  plants  of  D.  myoporoides  were  ("treated 
in  the  same  way  as  for  the  extraction  of  nicotine  from  tobacco") 
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crushed,  and  placed  in  a  distillation  flask  fitted  with  a  spray- 
trap.  Lime  or  soda  in  excess  was  added,  and  the  whole  mass 
distilled  in  a  current  of  steam  for  five  or  six  hours.  The 
ammoniacal  distillate  was  neutralised  with  acid  and  concentrated 
on  the  water-bath  to  small  volume.  The  remaining  fluid  was 
shaken  out,  first  with  ether  in  presence  of  acid,  then  with  chloro- 
form after  making  alkaline.  The  chloroform  was  carefully 
washed  and  dried,  and  distilled  to  remove  the  solvent.  The 
residue  was  then  weighed  and  titrated. 

Material  was  obtained  from  the  Sydney  Botanic  Gardens,  the 
National  Park,  the  North  Coast  district  of  New  South  Wales, 
and  from  Queensland.  The  plants  were  collected  at  different 
seasons  throughout  the  year. 

Results  : — The  ether  extracts  contained  a  volatile  essential  oil 
of  most  disagreeable  odour. 

From  eleven  separate  distillations  of  the  above  material,  there 
was  obtained,  on  evaporating  the  chloroform  extract,  a  small 
residue,  which  contained  alkaloid  in  every  case.  The  amounts 
roughly  correspond  to  1-2  mgs.  per  hour  of  distillation. 

XV.  Composition  of  the  volatilised  substance  : — 

(a)  Titration,  with  centinormal  solutions  and  iodeosin  in- 
dicator, showed  that  each  of  these  residues  left  on  evaporation 
of  the  chloroform,  consisted  of  about  half  its  weight  of  an 
alkaloid. 

(b)  The  residues  were  yellowish-brown  syrups.  They  were 
dissolved  in  a  little  acidulated  water,  and  the  following  tests 
applied.  The  solutions  possessed  an  intensely  bitter  taste,  and 
alkaline  reaction  to  litmus. 

(c)  The  general  reagents  for  alkaloids,  viz.,  Wagner's, 
Mayer's,  and  Sonnenschein's  solutions,  picric,  tannic,  and  phos- 
pho-tungstic  acids  all  gave  dense  precipitates  with  the  solution. 
The  substance,  therefore,  contained  an  alkaloid. 

(d)  The  specific  tests  for  the  identification  of  the  known 
volatile  alkaloids,  such  as  nicotine,  in  all  cases  gave  negative 
results. 

(e)  Vitali's  test  gave  a  brilliant  red  colour,  which  indicated 
the  presence  of  an  alkaloid  of  the  atropine  group. 
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(f )  The  solution  was  diluted  to  1  part  of  residue  in  500  normal 
saline  (1  in  1000  alkaloid),  and  when  one  drop  of  this  was  in- 
stilled into  the  eye  of  a  dog,  wide  dilatation  was  produced  in 
about  20  minutes.  The  alkaloid  was  therefore  of  the  midriatic 
group. 

Evidence  was  thus  obtained  from  these  results  that  the 
alkaloids  assumed  to  be  non-volatile,  had  distilled  over  in  small 
quantities,  under  the  conditions  stated.  The  next  step,  there- 
fore, was  to  ascertain  the  behaviour  of  pure  atropine,  when 
treated  in  the  same  way. 

xvi.  Control  experiment. —  Method: — Pure  atropine  sulphate 
solutions  with  excess  of  lime,  with  and  without  sawdust,  were 
distilled  in  a  current  of  steam,  from  a  flask  fitted  with  a  Kjeldahl 
spray-trap.  At  the  end  of  each  hour,  the  distillate  which 
reacted  alkaline  to  litmus,  was  shaken  out  with  chloroform. 
The  chloroform  extract  was  then  washed  and  dried,  and  the 
solvent  distilled  off.  The  residues  were  weighed  and  titrated, 
and  afterwards  examined. 

Results: — Very  erratic  results  were  obtained.  Tn  some,  the 
amount  of  residue  decreased  to  nothing  in  the  five  successive 
hours.  In  others,  they  varied  much,  even  increasing  at  the  end. 
In  general,  a  total  weight  of  20mgs.  was  obtained  after  five 
hours.  This  yield  was  apparently  independent  of  the  amount  of 
alkaloid  taken,  which  was  between  0-1  and  1  -Omg.  The  addition 
of  sawdust  did  not  alter  the  result.  All  the  residues  contained 
alkaloid. 

When  a  distillate,  without  previous  neutralisation,  was 
evaporated  in  an  open  basin  over  a  bunsen  flame,  the  residue 
contained  only  a  trace  of  alkaloid. 

(a)  By  titration  of  these  residues  as  in  the  previous  series, 
the  amount  of  alkaloid  (as  atropine)  in  five  hours'  distillation 
was  1 1  mgs.  If  the  latter  be  taken  as  representing  the  actual 
amount  of  alkaloid  in  each  total  distillate,  then  the  alkaloid  has 
distilled  over  under  the  conditions  of  these  experiments  at  a 
rate  of  2  mgs.  per  hour.  From  these  titrated  solutions,  the 
alkaloid  was  recovered  and  examined. 
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(b)  The  aqueous  solution,  faintly  acidulated,  possessed  a  very 
bitter  taste,  and  alkaline  reaction  to  litmus. 

(c)  Dense  precipitates  were  obtained  with  all  the  general 
alkaloid  reagents. 

(e)  On  applying  Vitali's  test  for  atropine,  a  deep  red  colour 
was  shown. 

(f )  The  solution  was  brought  to  1  in  1000  with  normal  saline, 
and  one  drop  of  this  instilled  into  the  eye  of  a  dog.  Almost 
complete  dilatation  was  produced  within  30  minutes. 

The  distillate  therefore  contained  atropine,  and  the  results 
showed  that  when  solutions  of  atropine  are  distilled  in  a  current 
of  steam,  the  alkaloid  volatilises.  Also,  when  very  dilute  solu 
tions  of  atropine  are  evaporated  by  boiling  in  an  open  basin,  the 
alkaloid  may  be  almost  entirely  lost. 

Application  of  the  results. 

xvii.  The  Statement. — The  foregoing  experiments  afiord  con- 
clusive evidence  that,  when  leaves  of  Duhoisia  myojjoroides  were 
distilled  with  alkali  in  a  current  of  steam^an  alkaloid  volatilised 
and  was  obtained  in  the  distillate.  This  alkaloid  was  a  minute 
proportion  of  the  atropine  and  hyoscyamine,  which  are  known 
to  be  present  in  the  leaves,  and  which  have  always  been  assumed 
to  be  non-volatile. 

When  solutions  of  pure  atropine  were  distilled  in  the  same 
apparatus,  and  under  the  same  conditions,  atropine  distilled 
over,  and  almost  at  the  same  rate  as  from  the  plant,  1-2  mgs. 
per  hour. 

The  Interpretation,  -^e  are  now  enabled  by  these  results  to 
interpret  some  of  the  contradictory  statements  of  the  earlier  in- 
vestigators. D.  Hopivoodii,  the  first  to  be  examined  chemically, 
had  yielded  nicotine,  and  from  the  closely  related  D.  myoporoides 
an  alkaloid  was  obtained  in  the  same  way  as  nicotine  In  the 
extraction  of  the  midriatic  alkaloids,  even  with  modern  improve- 
ments, the  crude  product  first  obtained  is  invariably  a  viscous, 
oily  liquid,  or  syrupy  residue.  One  must  not,  however,  assume 
that  it  contains  any  of  the  liquid  alkaloids,  such  as  nicotine, 
since  the  residue  will  eventually  crystallise  when  properly  puri- 
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fied.  Even  pure  atropine,  when  dissolved  in  chloroform,  alcohol, 
or  water,  and  the  solution  evaporated  on  the  water-bath,  is  left 
as  a  syrupy  residue.  If  these  viscous  semi-fluid  residues  be  dis- 
tilled, as  described,  the  distillates  will  yield  all  the  tests  for  the 
alkaloid,  and  so  the  isolation  of  the  "volatile,  liquid  alkaloids, 
piturine  and  duboisine,"  is  explained. 

The  early  experimenters  were  thrown  off  the  track  again,  in 
their  attempt  to  solve  this  difficult  problem,  by  another  factor — 
the  "strong  odour  of  tobacco."  This  is  stated  frequently  in  the 
literature,  and  no  doubt  played  a  large  part  in  setting  the  bias 
towards  nicotine.  During  the  chemical  investigation  of  many 
other  solanaceous  plants,  especially  8olandra,  the  Solanums,  and 
Nicotiana  species,  the  author  has  noted  the  strong  odour  which 
makes  itself  prominent  at  certain  stages  It  is  particularly 
strong  when  a  solution  is  evaporated  to  dryness,  and  when  the 
chloroform  is  distilled  off  from  the  last  extract;  and  a  syrupy 
residue  is  left,  which  contains  the  crude  alkaloids.  This  residue, 
in  all  the  cases  Just  mentioned,  possessed  this  peculiar  odour — 
powerful,  nauseous,  and  disagreeable.  It  somewhat  resembles 
very  stale  nicotine  or  conine,  but  is  due  to  a  volatile  essential 
oil  which  is  probably  present  in  all  these  plants.  It  was  isolated 
from  the  steam-distillates  previously  described,  by  acidulating 
and  shaking  out  with  ether.  When  the  ether  was  slowly  re- 
moved at  air- temperature,  the  residue  exhibited  all  the  objec- 
tional  properties  described.  This  residue  gave  no  alkaloidal 
reactions. 

It  is  thus  shown  that  the  statements  "a  volatile,  liquid 
alkaloid  possessing  the  odour  of  tobacco,"  and  "consisting  of 
atropine  or  hyoscyamine,"  are  both  correct,  and  in  accordance 
with  experimental  facts. 

"  Duboisine." 

xviii.  The  chemical  history  of  the  midriatio  alkaloids,  which 
have  been  isolated  from  Duboisia  myoporoides,  possesses  peculiar 
interest  and  importance.  "  Duboisine,"  the  commercial  crude 
drug,  is  still  extracted,  and  is  found  in  commerce  as  the  total 
mixed  alkaloids.     In  1912,  Merck's  pure  crystallised  duboisine 

10 
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cost  £10  per  oz.,  and  its  salts,  including  the  sulphate,  £5  per 
oz.  In  1916,  British  catalogues  contain  duboisine  sulphate  at 
£25  per  oz.  Its  use  is  almost  entirely  confined  to  ophthalmic 
Avork,  and  as  each  of  these  alkaloids  is  powerfull}^  midriatic,  a 
variation  in  the  composition  of  the  mixture  affects  but  little  the 
main  result.  This  is  in  marked  contrast  to  the  action  on  the 
central  nervous  system,  where  hyoscyamine  acts  as  a  stimulant, 
and  scopolamine  as  a  depressant  and  hypnotic.  The  relative 
midriatic  values  are  given  as  : — 

Scopolamine        ...    20     (Bastedo's  Mat.  Med.,  384). 

Lsevo-hyoscyamine  16     (Cushny). 

Atropine 8     (Wynter  Blyth's  Poisons,  384). 

Norhyoscyamine..     2     (Carr  and  Reynolds,  J. C.S.  1912,948). 

Nor-atropine       ...      1  ,,  ,, 

Before  1880,  duboisine  was  recognised  as  closely  resembling, 
but  not  identical  with  atropine. 

In  1880,  Ladenburg  found  it  to  be  entirely  hyoscyamine. 
Harnack  emphasised  that  it  was  much  stronger. 

In  1887,  Ladenburg  isolated  only  scopolamine,  no  other 
being  present. 

In  1890,  Schering  and  Co.  separated  both  hyoscyamine  and 
scopolamine. 

In  1891,  Bender  obtained  from  one  sample  of  leaves  only 
hyoscyamine,  and  from  another  diiferent  sample  only  scopola- 
mine.    Schmidt  repeated  and  confirmed  Bender's  results. 

In  1892,  Schmidt  obtained  inactive  scopolamine  only.  Merck 
obtained  pseudo-hyoscyamine,  hyoscyamine,  and  scopolamine. 

In  1912,  Carr  and  Reynolds  separated  nor-hyoscyamine 
(Merck's  pseudo-h.)  and  hyoscyamine  only,  no  scopolamine  being 
present. 

In  1916,  the  writer  examined  an  old  sample  of  commercial 
duboisine  purchased  from  Messrs.  Baird  and  Tatlock,  of  London. 
He  isolated  from  the  gold  salts  a  fraction  with  the  melting-point 
of  Isevo-scopolamine,  a  second  fraction  containing  nor-hyoscya- 
mine, and  a  third  containing  laevo-hyoscyamine.  A  considerable 
proportion  of  the  alkaloids  separated  as  viscous  particles  on 
further  concentration  of  the  mother-liquors. 
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How  are  these  variations  to  be  explained?  Ladenburg  has 
stated  that  they  were  due  to  different  methods  of  manufacture, 
but  he  believed  that  his  hyoscine  was  a  true  isomer  of  hyoscya- 
mine,  and  therefore  his  opinion  was  legitimate.  We  are  now 
certain  that  these  two  bases  possess  a  different  chemical  com- 
position, and  therefore  cannot  be  transformed  in  this  way,  so 
that  Schmidt's  view  was  nearer  the  truth— that  the  leaves  some- 
times contained  hyoscyamine,  and  at  other  times  scopolamine. 
Our  present  biochemical  knowledge,  however,  will  scarcely 
admit  of  this  view,  that  a  plant  under  variable  conditions  may 
alter  its  fundamental  chemical  products.  But  it  is  quite  pos- 
sible that  variations  in  the  conditions  of  growth  influence  the 
relative  amount  of  each  of  these  bases,  by  stimulating  and 
causing  a  predominance  of  one,  or  by  reducing  the  production 
of  another  to  a  minimum  amount.  'J  he  plants  probably  contain 
all  the  alkaloids  in  question,  and  none  is  entirely  absent  at  any 
time.  The  detection  of  the  small  amounts  of  one  of  these 
alkaloids  in  the  mixture  requires  the  greatest  skill  and  patience, 
and  in  most  of  the  papers  cited  the  authors  omit  the  details  of 
manipulation  by  which  alone  the  value  of  their  results  can  be 
estimated. 

This  example  of  the  variation  of  the  tropeines  in  the  Duboisia 
is  analogous  to  that  of  the  cocaines  in  Erythroxylon,  and  to  the 
strychnine  and  brucine  in  the  Strychnos  plants. 

Chemical  composition  compared. 

xix.  The  two  Duboisias,  whose  history  we  have  been  tracing, 
are  thus  shown  to  contain  the  widely  different  active  principles, 
nicotine  and  hyoscyamine,  while  the  original  botanical  descrip- 
tions of  the  two  plants  have  much  in  common. 

Tn  order  to  bring  ont  any  further  points  of  interest  in  the 
comparison  of  these  two  plants,  a  complete  chemical  analysis  of 
the  proximate  constituents  was  made. 

In  each  case,  the  air-dried  leaves  were  submitted  to  successive 
extractions  with  organic  solvents,  and  the  extracts  further 
analysed.  The  results  of  these  analyses  are  given  in  the  accom- 
panying table. 
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The  Duboisia  Uofnvoodii  was  part  of  a  stock  in  the  possession 
of  Sir  Thomas  Anderson  Stuart,  to  whose  kindness  the  author 
is  much  indebted.  After  its  long  journey  from  the  interior,  the 
pituri  plant  is  received  in  the  form  of  very  dry  leaf -fragments 
mixed  with  broken  stalks  and  twigs.  The  leaf-portion,  con- 
stituting 50%  of  the  whole,  was  carefully  separated  from  the 
sample,  and  finely  powdered  for  the  analysis. 

The  Duboisia  myoporoides  was  collected  in  the  National  Park 
by  the  kind  permission  of  the  Trustees.  The  leaves  were  taken 
from  trees  about  25  feet  high  and  at  the  time  of  flowering. 

The  Duboisia  Leichhardtii  F.v.M.,  is  a  third  vspecies,  whose 
chemical  composition  is  yet  unknown.  It  was  collected  by  the 
author,  near  the  Stuart  River  in  Queensland,  at  the  same  time 
of  year  as  in  the  preceding  specimen,  and  while  in  flower. 

The  total  alkaloids  in  each  plant  were  also  estimated,  and  the 
results  are  given  in  the  accompanying  table. 

The  author  desires  to  express  his  thanks  to  Sir  Thomas 
Anderson  Stuart  for  laboratory  facilities  afforded  during  this 
investigation. 

Amount  of  Total  Alkaloids. 


♦ 

Air-dried. 

Dried  at 

100", 
ash-free. 

Fresh. 

Diiboina  Hopicoodii,  leaves 

D.  Leichhardtii,  leaves    ... 

D.  myoporoides,  mature  leaves     ... 

D.  myoporoides,  seedling  leaves   . . . 

D.  myoporoides,  bark      ... 

1  -00% 

1-28 
0-17 
0073 

1-36% 

1-42 

0-21 

0-082 

0-027 

0-27% 
0-28 
0  04 
0-017 
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ORDINARY  MONTHLY  MEETING. 

April  25th,  1917. 

Dr.  H.  G.  Chapman,  President,  in  the  Chair. 

Mr.  Keith  Collingvvood  McKeoavn,  Leeton,  N.8.W.;  and 
Mr.  Robert  Veitch,  Natova,  Nadi,  Fiji,  were  elected  Ordinary 
Members  of  the  Society. 

The  President  announced  that  the  Council  had  elected  Messrs. 
C.  Hedley,  F.L.S.,  W.  W.  Froggatt,  F.L.S.,  W.  S.  Dun,  and 
A.  G.  Hamilton  to  be  Vice-Presidents;  and  Mr.  J.  H.  Campbell 
[Royal  Mint,  Macquarie  Street]  to  be  Honorary  Treasurer — for 
the  current  Session,  1917-18. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (28tli  March,  1917),  amounting  to  4  Vols., 
43  Parts  or  Nos.,  17  Bulletins,  and  12  Pamphlets,  received 
from  37  Societies,  etc.,  and  one  private  donor,  were  laid  upon 
the  table. 
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THE  CHEMICAL  INVESTIGATION  OF  SOME  POISON- 
OUS PLANTS  IN    THE  N.O.  SOLANACE^. 

Part  v. — The  Alkaloids  of  Duboisia  Leicuhardtii  F.v.M. 

By  James  M.  Petrie,  D.Sc,  F.I.C,  Linnean  Macleay  Fellow 
OF  the  Society  in  Biochemistry. 

(From  the  Physiological  Laboratory  of  the  University  of  Sydney.) 

Duboisia  Leichhardtii  is  a  small  evergreen  tree,  endemic  in 
Eastern  Australia.  It  was  discovered  by  Leichhardt  in  his 
travels,  and  sent  by  him  to  Baron  von  Mueller,  who  described  it 
in  1867.  Leichhardt's  specimens  are  in  the  Melbourne  Herba- 
rium, but  no  locality  is  given  other  than  "extra-tropical  Eastern 
Australia."  The  first  specimens  bearing  a  definite  locality  were 
obtained  from  Mt.  Playfair,  near  Springsure  in  Central  Queens- 
land. These  were  sent  by  a  squatter  to  von  Mueller  in  1890, 
and  are  also  in  the  Melbourne  Herbarium.  In  the  same  year,  it 
was  found  by  Dr.  J.  Shirley  growing  along  the  Stuart  River,  140 
miles  north-north-west  of  Brisbane,  and  specimens  were  placed 
in  the  Queensland  National  Herbarium.  The  only  other  record 
of  this  plant  is  that  in  Moore  and  Betche's  Flora  of  New  South 
Wales,  where  it  is  stated  to  have  been  found  in  the  Gray 
Ranges,  which  cross  the  extreme  north-west  corner  of  New  South 
Wales  into  Queensland.  But  there  are  no  corresponding  speci- 
mens from  this  locality  in  Australian  collections. 

Though  so  very  little  is  known,  and  the  records  are  so  few, 
concerning  Duboisia  Leichhardtii,  the  three  localities  given  lie 
in  a  great  inverted  crescent,  800  miles  long,  stretching  across 
Queensland  from  the  south-west  corner,  through  the  central  area, 
and  down  to  the  south-east. 

Von  Mueller  described  the  plant  under  the  name  of  Antho- 
cercis,  in  his  Fragmenta  phytographia  (Vol.  vi.,  1867-8,  p.  142), 
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and  ten  years  later  the  name  was  transferred  to  Duboisia  (Wing's 
Southern  Science  Record,  ii.,  1882,  222),  Of  the  three  de- 
scribed species  of  Duboisia,  D.  Hopicoodii  is  confined  to  central 
Australia,  D.  myoporoides  extends  along  the  eastern  coastline, 
and  D.  Leichhardtii  apparently  occupies  the  intervening  country, 
which  joins  up  the  areas  occupied  by  the  other  two  species. 

Although  in  their  essential  featui'es  they  exhibit  fundamental 
differences  which  characterise  them  as  distinct  species,  they  pos- 
sess a  peculiar  similarity  in  their  general  aspect,  and  the  writer, 
familiar  with  the  species  D.  ^nyopm'oides  only,  had  no  difficulty 
in  recofaiisinf*-  D.  Leichhardtii  when  first  seen  in  the  forests  of 
central  Queensland.  In  some  respects  D.  Leichhiirdtii  may  be 
regarded  as  intermediate  between  the  other  two,  for  example,  in 
the  average  heights  of  adult  trees — D.  Hopicoodii  8  feet,  D. 
Leichhardtii  15  feet,  and  D.  myoporoides  25  feet;  or  in  the 
relative  sizes  of  their  mature  leaves — 2,  3,  and  -i  inches  in  length 
respectively.  On  the  other  hand,  in  comparing  the  details  of 
the  original  botanical  descriptions,  one  can  hardly  say  that  D. 
Leichhardtii  inclines  towards  one  or  the  other  species.  It  is 
differentiated  chiefly  by  the  flowers  possessing  long,  acute  corolla- 
lobes.  Much  interest  was  aroused  by  the  speculation  as  to 
whether,  in  regard  to  its  active  principle,  this  third  species  would 
resemble  D.  Hopwoodii  or  D.  myoporoides^  or  differ  from  both. 
We  have  seen  (Part  iv.  of  this  series)  that  D.  Hopicoodii^  the 
pituri  plant,  contains  nicotine,  and  ihixt  D .  myoporoides^  the  cork- 
tree, contains  hyoscyamine  and  nor-hyoscyamine.  This  point 
was  soon  settled,  but  only  after  the  completion  of  the  investiga- 
tion, a  casual  reference  was  found  in  a  Medical  Journal,  to  an 
account  of  some  tests  by  Lauterer,  of  Brisbane,  (Aust.  Med.  Gaz., 
xiv.,  1895,  457)  which  he  made  on  the  alkaloids  of  Duboisia 
myoporoides.  He  states  that,  in  this  plant,  he  found  hyoscya- 
mine and  scopolamine,  and  that  "i?.  Leichhardtii  contains  mostly 
scopolamine."  With  the  exception  of  this  statement  of  a  single 
line,  no  other  information  has  been  found  regarding  the  chemical 
constituents.  It  is  doubtful  whether  Lauterer  ever  worked  on 
D.  Leichhardtii  at  all;  if  he  did,  it  was  wholly  unknown  to  his 
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friends  of  the  Royal  Society  of  Queensland  (pri\ate  coninuuiica- 
tion  from  Dr.  J.  Shirley). 

The  results  which  Lauterer  entirely  depended  upon  for  his 
conclusion  in  the  case  of  D.  myojJoruides  were  obtained  from 
qualitative  tests  only,  and  chiefly  Gerrard's  mercuric  chloride 
reaction.  The  author,  in  repeating  these  tests  with  pure  alka- 
loids, obtained  results  which  did  not  agree  with  the  statements 
of  Gerrard  (Pharm.  Journ.,  xxi.,  1891,  898).  For  instance,  pure 
atropine  and  hyoscyamine  were  dissolved  in  chloroform  and 
evaporated  on  a  watch-glass.  A  2  per  cent,  solution  of  mercuric 
chloride  in  50  per  cent,  alcohol  was  then  added  drop  by  drop, 
when  a  yellow  precipitate  was  obtained  in  both  cases.  These 
remained  yelloAv  for  some  hours,  though  they  became  red  on 
heating.  Atropine  is  stated  by  Gerrard  to  be  distinguished  from 
hyoscyamine  by  giving  a  red  colour  at  once,  without  heat.  Sco- 
polamine was  found  to  give  a  white  precipitate,  and  nor-hyo- 
scyamine  also  gave  a  white  precipitate  when  tested  in  the  same 
manner.  In  this  way  certainly  hyoscyamine  may  be  distin- 
guished from  scopolamine  when  separate;  but,  in  a  mixture  of 
alkaloids,  the  observation  of  a  white  precipitate  in  Gerrard's 
reaction  does  not  justify  the  conclusion  that  only  scopolamine  is 
present.  The  author  obtained  a  white  precipitate  in  the  mixture 
of  alkaloids  obtained  from  Solandra  longiflora  (Part  iii.  of  this 
series)  in  which  no  scopolamine  was  found,  but  wdiich  contained 
hyoscyamine,  nor-hyoscyamine,  and  atropine. 
Source  of  the  Material. 

The  material  for  this  investigation  was  collected  in  Queensland 
by  the  author,  accompanied  by  Mr.  C.  White,  Assistant  Govern- 
ment Botanist.  The  starting  point  for  the  Duboisia  country 
was  the  Xorth-West  Railway  terminus  at  Nanango,  and  direc- 
tions had  been  obtained  from  Dr.  Shirley,  who  discovered  the 
trees  in  this  region  in  1890.  Far  up  the  Stuart  River  and  about 
10  miles  from  Taabinga  cattle-station,  the  first  specimens  of  D. 
Leichhardtii  were  seen;  and  after  two  days'  driving  through 
open  forest-country,  they  were  still  observed  stretching  away  to 
the  south-west  towards  the  Bunya  Bunya  Mountains. 
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As  far  as  can  be  ascertained,  they  are  not  found  south  of  the 
mountains  which  form  the  watershed  of  the  Brisbane  Valley. 

The  trees  were  always  observed  in  small  clusters,  growing  on 
red  volcanic  soil,  and  only  on  the  edge  of  the  thin  scrubs  in  the 
open  brush  forests. 

They  were  invariably  associated  with  certain  prominent  iron- 
bark  and  acacia  trees,  among  which  the  following  species  were 
noted : — Eucalyptus  crehra  (narrow-leaved  ironbark),  E.  pa7iicu- 
lata  (white  ironbark),  E.  melanophloia  (silver-leaved  ironbark), 
E.  tereticoryiis  (red  gum),  E.  hemiphloia  (gum-top  box);  Amjo- 
phora  Imiceolata  and  A.  suhvelutina.  Among  the  acacias  were 
A.  penniuervis,  A.  C unniiighainii,  A.  itnplexa^  a  variety  of  A. 
decurrens,  and  A.  aulacocarpa. 

Experimental. 

(i.)  Preliminary  Examination  for  Alkaloids: — A  small  quan- 
tity of  the  material  was  extracted  in  a  Soxhlet  extraction-appa- 
ratus and  treated  by  the  Stas-Otto  process  for  the  separation  of 
active  principles.  A  substance  was  obtained  which  gave  positive 
reactions  with  the  following  reagents: — Iodine  in  potassium 
iodide,  potassium  mercuric  iodide,  phosphomolybdic,  picric, 
tannic,  and  phosphotungstic  acids,  platinic  and  auric  chlorides. 

The  solution  possessed  an  intensely  bitter  taste  and  alkaline 
reaction. 

When  diluted  to  1  in  1000  with  normal  saline  and  instilled 
into  the  eye  of  a  dog,  wide  dilatation  was  produced  in  about  30 
minutes. 

It  gave  a  strong  positive  reaction  with  A'itali's  test. 

The  substance  is  thus  shown  to  be  an  alkaloid  of  the  atropine 
group;  and  since  the  aurichloride  salts  were  observed  under  the 
microscope  to  consist  of  several  kinds  of  crystals,  the  probability 
is  that  they  contain  a  mixture  of  associated  alkaloids  of  the 
midriatic  group. 

{2.)  Distillation  for  Volatile  Constituents: — About  100  gms. 
of  air-dried  leaves  were  powdered  and  mixed  with  milk  of  lime 
in  a  large  Hask.     The  mass  was  distilled   in  a  current  of  steam 
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for  seven  hours.  The  alkaUne  distillate  was  shaken  out  with 
ether,  and  this  ethereal  Uquid,  after  separating  and  drying,  was 
distilled  at  a  low  temperature  to  dryness.  This  residue  was 
dissolved  in  water  and  titrated^  when  it  required  23  ccs.  of  centi- 
normal  acid  to  neutralise.  The  fluid  Avas  then  acidified  and 
shaken  out  with  ether,  w  hen  about  1 1  mgs,  of  an  oily  substance 
were  separated.  On  making  faintly  alkaline  with  ammonia  and 
agitating  wath  chloroform,  a  substance  was  removed  which  was 
afterwards  obtained  as  a  viscous  residue.  This  weighed  about 
55  mgs.,  which  is  equivalent  to  8  mgs.  per  hour.  It  gave  pre- 
cipitates with  all  the  alkaloidal  reagents,  and  also  the  character- 
istic Vitali's  reaction  for  the  atropine  group;  while  a  solution  in 
normal  saline  1  in  1 000,  widely  dilated  the  eye  of  a  dog  in  about 
20  minutes. 

It  is  apparent  from  these  results  that  a  minute  quantity  of 
the  atropine  alkaloids  has  distilled  over,  as  has  already  been 
proved  by  the  author  to  take  place  with  other  plants  containing 
alkaloids  of  this  group  (Part  iv.  of  this  series). 

(3.)  Extraction  of  the  Alkaloids: — The  air-dried  leaves  con- 
taining 9 "7  per  cent,  of  water  were  ground  to  a  fine  powder,  and 
extracted  with  cold  methylated  spirit.  At  weekly  intervals,  the 
latter  was  removed  until  only  traces  of  alkaloid  were  dissolved. 
The  voluminous  alcoholic  extracts,  obtained  by  draining  and 
pressing  the  material,  were  distilled  under  reduced  pressure,  and 
below  60°C.,  when  there  remained  a  dark-coloured  viscous  residue. 
This  was  removed  by  washing  with  successive  small  quantities  of 
warm  water  slightly  acidulated,  and  filtered.  For  the  removal 
of  colouring  matter  and  resins,  this  dark  brown  fluid  was  next 
treated  with  lead  acetate.  The  lead  precipitate  was  carefully 
washed  free  from  alkaloid,  and  the  aqueous  fluid  and  washings 
freed  from  lead.  The  solution,  now  only  slightly  coloured,  was  « 
concentrated  at  60°C.  to  a  small  volume.  Wagner's  iodine 
reagent  was  then  used  to  precipitate  the  alkaloids.  This  iodine 
precipitate  was  decomposed  by  sulphurous  acid,  and  the  solution 
w^as  shaken  out  with  ether.  This  solvent  removed  a  considerable 
amount   of    impurity.      The  aqueous   solution    was    next    made 
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alkaline  with  a  very  slight  excess  of  ammonia,  which  separated 
the  alkaloids  in  a  dense  white  precipitate.  The  alkaloids  were 
then  removed  in  solution  by  agitating  repeatedly  with  equal 
volumes  of  chloroform.  The  chloroform  was  removed  by  dis- 
tilling under  diminished  pressure,  when  there  was  left  in  the 
flask  a  semi-solid  mass,  which,  after  standing  some  days,  crys- 
tallised in  beautiful  white  radiating  needles. 

The  original  plant-material  was  not  treated  in  one  large  bulk, 
but  in  a  number  of  small  portions  as  required.  In  one  of  these, 
which  yielded  the  maximum  weight  of  alkaloids,  the  following 
data  were  recorded : — 300  gms.  of  air-dried  plant  extracted  for 
24  days  altogether.  The  aqueous  extract  was  concentrated  to 
350  CCS.,  and  precipitated  with  one  litre  of  Wagner's  decinormal 
iodine  solution.  Ether  removed  from  this  acid  solution  about 
2  gms.  of  impurities,  and  chloroform  from  the  alkaline  liquid 
yielded  5  gms.  of  crude  alkaloid.  A  portion  of  the  latter  in 
solution  was  titrated  with  decinormal  acid  and  iodeosin  indicator, 
and  the  result  showed  that  81  per  cent,  consisted  of  pure  alkaloid. 
The  yield  was,  therefore,  1*42  per  cent,  of  alkaloids  in  the  dried 
(at  100°C.)  plant-leaves,  or  0*28  per  cent,  in  the  fresh  plant. 

The  optical  activity  of  a  solution  of  this  crude  alkaloid  in  50 
per  cent,  alcohol  was  determined,  [ajo — 18°. 

(A.)  Sepai'ation  of  the  Alkaloids: — The  mixed  alkaloids  were 
converted  directly  into  aurichlorides,  by  the  addition  of  gold 
chloride  to  the  solution  of  alkaloids  in  dilute  hydrochloric  acid. 
The  yellow  precipitate  was  dissolved  in  sufficient  warm  water, 
and  set  aside  to  slowly  crystallise  spontaneously.  At  regular 
intervals,  the  crystals  were  removed  by  decanting  the  superfluid. 
These  crystals  were  washed  and  the  melting-points  determined, 
then  redissolved  in  dilute  hydrochloric  acid  and  again  set  aside 
to  crystallise.  After  a  long  and  tedious  process  of  fractional 
crystallisation,  the  various  fractions  being  placed  together,  or 
separated,  according  to  their  melting-points,  the  latter  were 
observed  to  concentrate  near  certain  definite  temperatures. 
These  fractions  were  finally  obtained  with  melting-points  which 
did   not  change   after   further   recrystallisation.      A  summary  is 
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given  in  the  following  table   of  only  the  principal  stages  in  the 
separation  of  these  salts. 

Fractional  Crystal  I  isat  ion  of  the  A  urichloridt  Salf.s. 
I  1.  Brown  viscous  deposit, 
a  -'  2.  Yellow  crystals,  ni.p.  135-178\ 
1^  3.  Amorphous  j^ellow  mass, 
'al  was  washed  and  found  to  be  non-alkaloidal. 
a2  was  reerj'stallised. 

a3  was  decomposed  and  the  alkaloids  recovered  by  shaking  out  with 
chloroform.     The  gold  salts  were  then  reformed  and  crystallised. 
(a2H-a3)  when  recrystallised  gave  (1)  yellow  crystals,  m.p.  174-179'^ 

(2)  „  „  186-162 

(3)  „  „  180-190 

(4)  uncrystallisable  portion. 

cl  when  dissolved  and  recrystallised  yielded  1./177-179° 

2.  \135         small  amt. 

c2  ,,  ,,  ,,        3. /1 65- 167  greater  part. 

4.  U35-150 

c3  ,,  ,,  ,,        5. /1 97- 199  greater  part. 

6.\186 

'  dl  when  dissolved  and  recrystallised  yielded  (1)  178,  179,  179^ 

d3                    ,,  ,,                  ,,        (2)  165-166 

d2-f  d4            .,  „                  „       (3)  137,  137 

d5                     ,,  „                   „        (4)  198,  198,  197 

el  when  dissolved  and  recrystallised  yielded  179,  179,  179" 

e2                    „  „                   „       165-166 

e3                    „  „                   „       137,  136,  137 

^e4                     „  „                   „       197-198 

(5.)  IdfntiJicafio7i  of  the  Alkaloids. — The  most  recent  work  on 
the  fractional  crystallisation  of  the  niidriatic  alkaloids  is  that  of 
Carr  and  Reynolds  (J.C.S.,  ci.,  1912,  950).      These  authors  give 
the  following  figures   for  the  melting-points  of  the  salts  of  the 
pure  alkaloids  : — 

Atropine  aurichloride         ...  ...   m.p.  137-139'^ 

Lsevo-hyoscyamine  aurichloride      ...   m.p.  165° 
Nor-hyoscyamine  ,,  ...   m.p.  178- 179° 

Ijjevo-scopolamine  ,,  ...   m.p.  198° 

A  portion  of  the  pure  aurichloride  crystals  thus  obtained  were 
then   converted   into  picrates,   by   boiling  their   solutions    with 
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sulphurous  acid,  filtering  oft'  the  deposit   of  metallic  gold,  and 
treating  with  a   saturated   solution  of  picric   acid.     These  were 
allowed    to    stand,    the  crystals   were    separated,   recrystallised, 
washed  and  dried,  and  their  melting  points  taken. 
(1.)  Aurichloride  m.p.l79°C.  yields  picrate  with  m.p.219-220^C. 
(2.)  „  165         „  „  „  163-166 

(3.)  „  136         „  „  „  176 

(4.)  „  197         „  „  „  180 

The   above  authorities  have   given  the  melting  points  of  the 
picrates  of  the  pure  alkaloids  as  follows: — 

Atropine  picrate...  ...  ...   m.p.l75-176X'. 

L?evo-hyoscyamine  picrate  ...   m.p.  165 

Nor-hyoscyamine         ,,  ...   m.p. 220 

Lsevo-scopolamine         „  ...   m.p.180-181 

From  one  gram  of  the  crude  alkaloid  there  was  obtained  0*5 
gm.  of  crystals  of  the  gold  salts.  This  quantity  at  the  end  of  the 
fractional  crystallisation  yielded  approximately  O'l  gm.  of  scopo- 
lamine salt,  O'l  gm.  of  nor-hyoscyamine  salt,  and  0'2  gm.  of  Itevo- 
hyoscyamine  salt.  In  other  experiments,  larger  amounts  were 
obtained,  but  considerable  proportions  of  a  viscous  uncrystallis- 
able  substance  always  separated. 

In  the  initial  stages  of  the  above  crystallisation  process  (a,  b, 
and  c),  w^hen  the  crystals  had  been  separated  as  much  as  possible, 
the  mother-liquors  deposited  yellow,  amorphous,  sticky  particles. 
When  the  solution  was  gently  warmed,  the  amorphous  substance 
melted  and  floated  on  the  surface  like  oily  drops.  This  portion, 
which  contained  part  of  the  alkaloids,  could  not  be  induced  to 
crystallise,  and  further  attempts  to  purify  it  did  not  alter  its 
viscous  nature. 

Summary. 

The  leaves  of  Duhoisia  Leichhardtii  contain  a  mixture  of  the 
midriatic  alkaloids,  amounting  to  1  '4  per  cent,  of  the  dried  (at 
100°C.)  material  or  0*28  per  cent,  of  the  fresh  plant.  By  the 
fractional  crystallisation  of  their  aurichlorides,  the  mixed  alka- 
loids were   separated   into    nor-hyoscyamine,    laivo-hyoscyamine. 
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Isevo-scopolamine,  and  small  amounts  of  atropine  and  nor-atropine. 
These  were  identified  by  tlie  melting  points  of  their  gold  salts 
and  of  the  picrates. 

D.  Leichhardtii,  therefore,  closely  resembles  D.  myoporoides 
in  its  alkaloids,  and  these  two  species  are  in  marked  contrast 
to  the  only  other  species  known — D.  Hopwoodii,  the  pituri-plant, 
which  contains  nicotine. 

The  thanks  of  the  author  are  due  to  Sir  Thomas  Anderson 
Stuart,  in  whose  laboratory  this  work  was  carried  out. 
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THE  PERCENTAGE  OF  CARBON  DIOXIDE  IN 
EXPIRED  ALVEOLAR  AIR. 

By  Ethel  C.  Pinkerton,  B.Sc.  (Syd.),  Government  Research 
Scholar  in  the  University  of  Sydney. 

(From  the  l'hysioh>yical  Laboratory  of  the  University  of  Sydney.) 

Introduction. — Since  it  first  appeared  probable  to  physiologists 
tliat  the  exchange  in  the  lungs  between  the  gases  of  the  air 
and  of  the  blood  were  governed  by  the  laws  of  diffusion,  attempts 
have  been  made  to  ascertain  the  composition  of  the  air  in  contact 
with  the  respiratory  epithelium  of  the  pulmonary  alveoli.  The 
early  attempts  made  by  Pfliiger(l),  Wolff  berg  (2),  and  Nuss- 
baum(3)  with  an  inflated  balloon  surrounding  a  catheter,  by 
means  of  which  a  bronchus  could  be  blocked,  and  samples  taken 
from  the  enclosed  area,  yielded  uncertain  results  under  the  same 
conditions.  The  figures  for  carbon  dioxide  were  also  lower  than 
those  obtained  by  determinations  of  the  tensions  of  carbonic  acid 
gas  in  blood  and  serum.  In  LS90,  Ch.  Bohr (4)  showed  that  the 
tensions  of  gases  in  the  alveoli  could  be  ascertained  from  a  know- 
ledge of  the  volume  of  the  expired  air,  A,  and  of  the  volume  of 
the  "dead  space",  a.  If  the  percentage  of  carbon  dioxide  in  the 
inspired  air  be  designated  by  J,  the  percentage  of  the  same  gas 
in  the  expired  air  as  E,  and  in  the  alveolar  air  as  X, 
AE  =  (A-a)X  +  aJ 

,  ..     AE  -  aJ 

whence  X  ^  — 

A-a 

As  the  figure  for  the  percentage  of  carbon  dioxide  in  inspired 

air  is  negligible,  the  equation  may  be  simplified  to 

^       AE 

~A-a 

Zuntz,  his  co-workers  and  pupils,  have  made  use  of  this  method. 

Owing  to   the  difficulty  in   measuring   the  volume  of  the  "dead 

space",  this  method   is  of   limited   application.      It  was  not  until 

the  publication  of  a  method  by  Haldane  and  Priestley  in  1905(5), 


BY    ETHEL    C.    PINKERTOX. 


147 


that  physiologists  accepted  the  possibility  of  ascei-taiiiing,  with 
some  approach  to  accuracy,  the  composition  of  alveolar  air.  This 
method  was  of  great  simplicity.  The  breath  was  forcibly  ex- 
pelled through  a  long  rubber  tube  connected  with  the  mouth, 
and  the  end  of  tlie  tube  at  the  mouth  was  closed  with  the  tongue 
at  the  termination  of  the  act  of  expiration.  By  means  of  an 
inlet  in  the  side  of  the  tube  close  to  the  mouth,  a  sample  of  the 
last  portion  of  the  expired  air  could  be  withdrawn  from  the  tube 
for  analysis.  This  sample  was  held  to  be  of  the  same  composi- 
tion as  the  alveolar  air.  In  order  to  obtain  the  mean  composi- 
tion of  the  alveolar  air,  the  breath  was  expelled  at  the  close  of  a 
normal  inspiration,  and  later  at  the  end  of  a  normal  expiration. 
The  mean  of  the  analyses  of  the  last  part  of  these  two  samples 
was  considered  to  represent  the  average  composition  of  the  gases 
of  the  alveoli.  The  proof  of  the  nature  of  the  last  portion  of  the 
air  driven  out  of  the  lungs  in  a  forced  expiration,  consisted  of 
analyses  of  the  samples  collected  after  the  expulsion  of  different 
quantities  of  expired  air.  Haldane  considered  that,  if  any  of 
the  relatively  pure  air  filling  the  bronchial  tubes  of  the  lungs, 
was  mixed  with  the  last  part  of  the  air  of  the  sample,  there 
would  be  a  higher  concentration  of  carbon  dioxide  in  the  sample 
collected  from  a  deep  expiration  than  would  be  present  hi  the 
sample  taken  after  an  ordinary  expiration.  He  gave  the  results 
obtained  from  an  experiment  in  which  four  samples  were  col- 
lected after  sharp  expirations  of  varying  depths  immediately 
following  the  completion  of  inspiration.  The  amount  of 
expired  air  breathed  out,  by  the  subject  of  this  experiment,  as 
tidal  air,  had  been  found  previously  to  measure  600  c.c.  The 
figures  of  the  analyses  of  the  samples  taken  under  these  con- 
ditions are  given  in  Table  i. 

Table  i. 


No.  of  experiment. 

Volume  of  expired  air. 

Percentage  of  carbon 
dioxide  in  sample. 

1 
2 
3 
4 

262 

.377 

492 

1050 

4-42 
517 
5-71 
5-72 
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The  uniformity  in  the  figures  yielded  in  tiie  last  two  analyses 
was  considered  as  a  proof  that  the  air  w  as  derived  from  the 
alveoli  unmixed  with  that  of  the  "dead  space"  of  the  trachea  and 
respiratory  passages  lying  between  the  atmosphere  around  the 
body,  and  the  alveoli  of  the  lungs. 

Haldane  further  presented  a  number  of  analyses  (about  54  in 
all)  made  on  two  subjects  with  the  object  of  measuring  the  mean 
composition  of  the  alveolar  air.  The  figures  were  obtained  with 
the  subject  at  rest  in  a  sitting  position,  w^iile  breathing  fresh 
air  at  normal  atmospheric  pressure.  The  mean  concentrations  of 
carbon  dioxide  were  5'62%,  and  6' 28%  for  the  two  persons,  the 
maximal  and  mimimal  variations  being  5-40%  and  5-87%,  and 
5 -985%  and  6*845%  respectively.  Haldane  commented  on  the 
constancy  of  these  figures,  which  he  considered  clearly  suggested 
that  the  ventilation  of  the  lungs  during  rest  was  regulated  so  as 
to  maintain  the  percentage  of  carbon  dioxide  in  the  alveolar  air 
at  an  almost  fixed  level. 

In  1893,  W.  S.  Miller *6)  made  a  study  of  the  structure  of  the 
human  lung,  after  he  had  studied  the  morphology  in  Necturus, 
the  frog,  the  snake,  the  crocodile,  the  turtle,  Heloderma  (lizard), 
the  fowl,  cat,  dog,  rabbit  and  sheep.  He  employed  dried  speci- 
mens of  the  lungs,  corrosion-preparations  in  wax  or  Wood's 
metal,  and  reconstructions  from  sections.  The  paper,  which 
remained  little  recognised  for  many  years,  now  forms  the  basis 
of  our  conception  of  pulmonary  structure.  The  terminal  bronchi- 
ole opens  out  into  a  club-shaped  expansion,  from  which  five  or 
six  openings,  or  "vestibula",  lead  to  secondary  expansions  known 
as  "atria",  which  communicate  with  central  cavities  or  "air-sacs" 
set  about  with  the  small,  irregular  cubicles  or  "air-cells".  The 
"air-cells"  correspond  to  the  alveoli  of  physiological  writers. 
These  structures  are  found  not  only  in  the  walls  of  the  air-sacs, 
but  also  in  those  of  the  atria.  Alveolar  air,  as  understood  by 
physiologists,  represents  that  part  of  the  gaseous  contents  of  the 
lungs  filling  the  "air-cells"  belonging  to  the  "air-sacs". 

The  composition  of  the  alveolar  air  has  been  made  the  subject 
of  repeated  investigations  by  Krogh  and  Lindhard.     Lindhard(7) 
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measured  the  percentage  of  carbon  dioxide  in  the  alveolar  air  by 
a  method  worked  out  in  the  laboratory  of  the  Finsen  Institute 
at  Copenhagen.  He  took  a  series  of  samples  at  the  end  of  a 
number  of  respirations,  and  analysed  the  mixed  sample.  Lind- 
hard  pointed  out  that  Haldane's  method  presupposed  that  the 
last  air  expired,  had  the  same  content  in  carbon  dioxide  as  the 
alveolar  air  at  the  end  of  an  expiration.  This,  he  considered, 
was  n()t  the  case,  as  the  last  air  to  leave  the  alveoli  remained  in 
the  upper  air-passages  in  what  is  known  as  the  "dead  space". 
The  error  produced  in  this  way  always  tended  in  one  directi<jn. 
The  percentage  of  carbon  dioxide  in  the  expired  portion  would 
be  smaller  than  that  in  the  alveoli.  The  value  of  the  error 
would  vary  with  the  length  of  the  expiration.  Not  only  so,  but 
the  "form"  of  a  respiration  varied  with  its  depth. 

Krogh(8)  pointed  out  that  the  term  "average  alveolar  air",  or 
simply  "alveolar  air ',  had  two  distinct  meanings.  It  might 
refer  to  the  air  in  the  pulmonary  air-cells,  or  it  might  refer  to 
the  last  air  expired  during  expiration.  He  proposed,  therefore, 
to  designate  the  latter  air  as  "the  alveolar  expired  air".  He 
concluded  that  the  average  alveolar  tension  of  carbon  dioxide 
could  not  be  determined  with  certainty  by  any  method  hitherto 
employed.  During  rest,  Haldane  and  Priestley's  method  yielded 
the  nearest  approximation,  but,  during  work,  the  results  obtained 
by  this  method  were  nuich  too  high.  The  percentage  of  carbon 
dioxide  in  the  "alveolar  expired  air"  was  not  identical  with  the 
average  tension  of  carbon  dioxide  in  the  alveoli,  but  generally 
lower.  Krogh  and  Lindhard(9),  using  mechanical  methods  of 
sampling  the  expired  air,  made  a  careful  study  of  the  distribution 
of  carbon  dioxide  in  expired  air  under  conditions  of  work  and 
rest.  They  showed  that,  during  work,  the  carbon  dioxide  in- 
creases directly  with  the  time  at  which  the  sample  of  expired  air 
is  taken  for  analysis.  Each  successive  portion  of  expired  air 
contained  more  carbon  dioxide  than  the  portion  which  preceded 
it,  and  less  than  the  portion  which  followed  it.  With  the  l)ody 
at  rest,  they  found  that  the  percentage  of  carl)on  dioxide  in  the 
expired  air  increased  rapidly  at  first,  and  later  more  slowly,  the 
curve  showing  a  marked  tendency  to  become  asymptotic. 
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111  a  critical  examination  of  the  methods  for  measuring  the 
^uk^neof  the  "dead  space",  Henderson,  Chilhngworth  and  Whit- 
ney (10)  determined  the  composition  of  successive  portions  of  the 
expired  air.  They  found  that  the  concentration  of  carbon  dioxide 
in  the  expired  air  increased  in  each  successive  portion  expelled 
from  the  air-passages.  Their  experiments  ceased  when  the 
volume  of  expired  air  amounted  to  400  c.c,  possibly  because  they 
Avere  conceined  with  tidal  respiration,  and  did  not  wish  to  pro- 
duce dilatation  of  the  small  bi'onchioles  by  forcible  expiration. 
They  state  that  400  c.c.  are  sufficient  to  remove  the  whole  of  the 
air  from  the  "dead  space",  and  that  the  final  samples  of  expired 
air  consisted  of  undiluted  alveolar  air.  Their  published  curve 
shows,  however,  that  the  concentration  of  carbon  dioxide  was 
still  rising  when  their  experiments  ceased.  To  this  j^ublication, 
Haldane(ll)  appended  a  paper,  in  which  he  discussed  again  the 
evidence  in  support  of  the  determination  of  the  ccnnposition  of 
alveolar  air  by  the  method  of  1905.  He  stated  that  "it  now 
appears  that  the  air  of  constant  carbon  dioxide  pressure  is 
alveolar  air  from  the  'air-sacs'  of  Miller's  nomenclature,  and  that 
the  air  from  the  alveoli  of  the  'atria'  is  of  a  different  and  more 
variable  composition."  A  series  of  17  analyses  was  given  to 
extend  the  observations  on  the  concentration  of  carbon  dioxide 
after  the  expiration  of  different  amounts  of  air.  The  average 
figures  are  published  in  a  table,  reproduced  as  Table  ii. 

Table  ii. 


Depth  of  respiration. 


190 
33o 

650 

9o0 

1350 


Percentage  of  COo  in  air  issuing 
from  the  mouth. 


3  03 
4-37 
5  04 
5-19 
5'51 
5-48 


In  k  further  series  on  a  different  day,  the  results  of  six  suc- 
cessive determinations  gave  the  mean  percentage  of  carbon 
dioxide  as  5*39  with  an  expiration  of  900  c.c,  and  5' 36  with  an 
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expiration  of  1750  c.c.  Haldane  concluded  that  the  deeper  part 
of  the  expiration  contained  no  more  carbon  dioxide  than  the 
middle  part. 

Sco2)e  of  Research. — The  experiments  to  be  described  in  tlie 
present  paper  are  designed  to  estimate  the  percentage  of  carbon 
dioxide  in  successive  porticjns  of  expired  air.  They  were  under- 
taken in  consequence  of  repeated  failures  in  the  Physiological 
Laboratory  to  obtain  any  close  agreement  in  the  concentration 
of  carbon  dioxide  in  different  samples  of  alveolar  air,  collected 
after  the  method  of  Haldane  and  Priestley.  Instead  of  observing 
any  constancy  in  these  values,  even  when  averaged  results  were 
obtained  of  five  samples  taken  at  the  close  of  inspiration,  and  of 
five  taken  at  the  close  of  expiration,  as  described  by  H.  G. 
Chapman (12),  the  values  obtained  showed  variations  of  5%  or 
even  more.  It  became  necessary  to  ascertain  whether  the  \>ev- 
centage  of  carbon  dioxide  increased  in  the  last  600  c.c.  of  air 
expressed  from  the  air-passages  in  a  forcible  expiration. 

The  air  issuing  from  the  mouth  was  passed  along  a  brass  tube 
of  sufficient  length  to  accommodate  the  greater  part  of  the  ex- 
pired air.  The  mouthpiece  was  of  such  a  size  and  shape  as  to 
be  closed  readily  by  the  lips,  so  that  the  whole  of  the  air  dis- 
charged from  the  air-passages  entered  the  tube  without  admix- 
ture with  the  atmosphere.  At  the  conclusion  of  the  expiration, 
the  mouthpiece  could  be  securely  shut  by  the  tongue.  The  ex- 
pired air  was  collected  from  different  subjects  and  under  varying 
conditions.  As  a  rule,  no  attempt  was  made  to  get  uniform 
results  by  resting  in  a  chair  for  some  minutes  with  regular 
l)reathing.  The  air  was  expelled  forcibly,  sometimes  at  the  end  of 
inspiration,  and  sometimes  at  the  end  of  expiration,  sometimes 
after  shallow  breathing,  and  sometimes  after  several  deep  breaths. 
As  it  was  only  desired  to  know  how  the  percentage  varied  in 
the  successive  parts  of  the  later  portions  of  the  expired  air,  it 
became  unnecessary  to  pay  attention  to  these  factors,  when  it 
was  found  that  none  of  them  caused  any  variation  in  the  char- 
acter of  the  results.  Small,  metal,  capillary  tubes  inserted  into 
the  sides  of   the  brass  tube    served   for  withdrawing   samples  foi* 
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aualysis.  These  capillary  tubes  were  placed  at  intervals  of  25  cm. 
along  the  first  two  metres  of  the  tube.  Sampling  was  performed 
by  attaching  burettes  in  which  a  vacuum  of  50  to  100  c.c.  was 
produced  by  lowering  the  mercury  reservoir,  and  clamping  the 
tube  connecting  the  reservoir  to  the  burette.  The  upper  nozzles 
of  the  burettes  were  connected  by  short  pieces  of  pressure  india- 
rubber-tubing  controlled  with  strong  spring  clamps.  The 
analyses  were  made  in  a  Hempel's  pipette  with  a  sample  of  50 c.c. 
contained  in  a  gas  burette  graduated  in  fifths  of  1  c.c.  The 
readings  were  made  to  the  nearest  tenth.  These  readings  were 
easily  possible  as  the  divisions  on  the  scale  were  1  nun.  apart. 
As  the  change  in  volume  during  absorption  varied  from  1*5  c.c. 
to  4  c.c,  the  analytical  error  might  amount  to  0*2  on  the  calcu- 
lated percentage  of  carbon  dioxide.  A  number  of  analyses  were 
done  in  duplicate,  and  the  figures  show  the  agreement  between 
the  duplicates  to  be  good.  In  no  case  did  the  difference  in  the 
calculated  percentage  amount  to  more  than  0*1.  In  the  opinion 
of  Krogh(13),  it  is  misleading  to  give  the  average  alveolar 
tension  of  carbon  dioxide  with  an  accuracy  of  more  than  0*5  mm. 
Hg.,  as  the  analytical  figures  should  not  be  strained  too  far. 

Control  of  E.rper'mwntal  J/efhod.— The  air  leaving  the  alveoli 
of  the  lung  traverses  the  tubular  air-passages  before  reaching  the 
mouth.  It  is  recognised  that  a  certain  amount  of  alveolar  air 
must  be  passed  through  these  tubes  before  the  air  present  in 
them  is  dislodged.  When  the  air  issuing  from  the  mouth  travels 
through  a  long  tube,  the  same  general  conditions  will  prevail.  A 
considerable  amount  of  expired  air  will  be  diluted  with  the  air 
in  the  tube  before  the  whole  of  this  is  removed.  It  is  now 
known  that,  when  a  stream  of  gas  is  passed  along  a  tube,  an 
axial  stream  traverses  the  centre  of  the  tube,  and  that  a  ''spike" 
of  the  entering  gas  is  thrust  into  the  air  that  is  present.  The 
* 'spike"  is  more  slender  and  elongated  the  more  rapid  the  speed 
of  the  entering  gas. 

A  series  of  experiments  has  been  carried  out  to  ascertain  what 
amount  of  gas  was  needed  to  wash  out  the  tube,  when  passed 
into  the  brass  tube,  in  a  small  fraction  of  a  second.      Since  a 
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column  of  gas  passes  through  a  straight  tube  for  a  long  distance 
in  the  form  of  a  spike  when  there  is  no  resistance  in  the  tube, 
the  tube  employed  was  lightly  packed  with  glass  wool  for  three 
inches.  The  brass  tube  used  in  the  experiment  had  a  bore  of 
20  mm.,  and  was  5  metres  long.  It  was  perfectly  straight.  A 
brass  mouthpiece,  5  cm.  long  and  of  15  mm.  bore,  was  soldered  at 
one  end  of    it,   and    a   coiled    rubber-tube,    2    metres  Ion 


&5 


was 


attached  to  the  opposite  end,  the  end  of  the  rubber-tubing 
dipping  into  a  vessel  of  water.  The  total  volume  of  the  brass 
and  rubber  tubes  was  approximately  2,200  c.c.  Just  beyond  the 
mouthpiece  and  at  intervals  of  25  cm.,  capillary  brass  tubes 
were  securely  soldered  with  silver  into  the  main  tube.  These 
served  for  the  withdrawal  of  samples.  The  gas  to  be  used  in 
the  experiment  was  placed  in  a  strong  air-tight  vessel.  This 
vessel  was  fitted  with  a  cork  through  which  passed  two  bent 
glass  tubes,  by  means  of  which  the  vessel  could  be  connected  to 
the  water-supply,  and  also  to  the  mouthpiece  of  the  brass  tube. 
The  vessel  was  completely  filled  with  water,  which  w^as  displaced 
by  a  mixture  of  air  and  carbon  dioxide.  The  rubber  tubing, 
connecting  tlie  vessel  to  the  mouthpiece  of  the  brass  tube,  was 
tightly  clamped  with  a  strong  spring  clip,  and  the  interior  of  the 
Aessel  was  connected  with  the  water-supply  ho  that  the  gas  in 
t4iie  vessel  w^as  strongly  compressed.  When  the  pressure  was 
sufficient,  the  connection  with  the  water-supply  was  clamped  off. 
The  clamp  connecting  the  gas  with  the  tube  was  released  for  a 
fraction  of  a  second,  and  at  once  retightened.  As  the  far  end 
of  the  tube  was  under  water,  no  air  could  be  sucked  in  as  a 
result  of  any  ch.aiige  in  the  volume  of  the  air  in  the  tube.  The 
volume  of  the  vessel  containing  the  gaseous  mixture  in  the  first 
set  of  experiments  was  three  litres,  which  was  compressed  to  half 
its  volume  by  the  water-pressure.  Later,  a  larger  vessel  holding 
11,750  c.c.  was  employed.  In  this,  the  amount  of  compression 
of  the  gaseous  mixture  was  varied.  In  the  later  series,  the  end 
of  the  hose  was  so  placed  that  the  volume  of  gas  passed  through 
the  tube,  could  be  measured.  The  results  of  the  first  sets  of  ex- 
periments are  recorded  in  Table  iii. 
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Table  iii. 


Volume  to  Avhich  the 

Percentage  of  CO 

o  in  samples  of  the 

No.  of 

t^as  was    compressed 

gas  collected  at  distances  from  the 

experiment. 

in  cubic  centimetres. 

mouthpiece  of 

25  cm. 

oOcm. 

ITo  cm. 

200  cm. 

1 

2o(XJ-lo(X) 

41 

4-0 

41 

4-2 

2 

3(M»0-loOO 

3-2 

3-3 

3-3 

3-3 

3 

8000- 1.500 

37 

37 

3-8 

37 

4 

30fM)-lo00 

37 

37 

37 

37 

o 

3(MM)-loO() 

27 

27 

2-8 

2-8 

« 

3(X)0-lo(X) 

32  0 

321 

32  0 

32  1 

The  analyses  show  the  percentage  of  carbon  dioxide  in  tlie 
two  successive  samples  taken  near  the  mouthpiece,  and  the  two 
samples  withdrawn  at  175  cm.  and  200  cm.  from  the  mouthpiece. 
Tlie  samples  farthest  from  the  mouthpiece  were  taken  first.  The 
volume  of  the  tube,  to  the  outlet  at  200  cm.,  was  625  c.c.  ap- 
proximately. These  analyses  show  that  the  percentage  of  carbon 
di(jxide  in  the  air  along  the  tube  was  constant  for  the  distance 
tested.  Such  differences  as  do  appear  in  the  figures  are  within 
the  error  of  analysis.  In  the  first  five  experiments,  the  percent- 
age of  carbon  dioxide  was  varied  between  2*7  and  4*1.  In  tlie 
sixth  expei'iment,  the  percentage  of  carbon  dioxide  was  32.  In 
the  second  series  of  experiments,  recorded  in  Table  i v.,  the  volume 
of  the  gas  driven  into  the  tube  was  measured.  This  was  found 
necessary,  as  the  brief  release  of  the  spring-clamp  did  not  permit 
of  the  wliole  of  the  couipressed  gas  passing  into  the  tube. 

Table  iv. 


No.  of 
expt. 


Volume  of  gas  Volumes  to  which 

passed  through  the  gas  was  com- 

tube  in  c.c.         pressed  in  c.c. 


800 
TOO 
11 -lo 
1150 
KKM) 
1200 
1300 
1200 


1  l(KjO-8750 
11250-8750 
ll(MX)-9750 
11250-8750 
11250-8750 
10750-8750 
11250-8750 
115(M)-8750 
11500-8750 


Pejcentage  of  COo  in  samples  of 
the  gas  collected  at  distances 
from  the  mouthpiece  of 

200  cm. 


25  cm 

50  cm. 

175  cm. 

34 -4 

347 

347 

237 

23  (5 

23  6 

14-2 

14-0 

141 

23-4 

23-3 

23 '4 

15-8 

15-8 

15-8 

21-6 

21-6 

217 

13-2 

13-3 

13-2 

9-3 

9  4 

9-3 

5-9 

6  0 

5-9 

34  6 
23 -6 
14-2 
23-4 
15 -6 
21-5 
13-3 
9-3 
6-0 
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The  figures  show  that  the  percentage  of  carbon  dioxide,  in  the 
GUO  c.c.  passed  last  into  the  tube,  remained  constant  within  the 
analytical  error  of  the  experiment,  even  when  such  small  quan- 
tities as  700  or  800  c.c.  were  released  into  the  tube.  The  per- 
centage of  carbon  dioxide  was  varied  from  6  to  34*6.  These 
results  show  that  quantities  of  gas,  of  similar  volume  to  that  ex- 
pelled from  the  lungs  by  a  forcible  expiration,  wash  out  the  air 
from  the  last  200  cm.  of  the  brass  tube. 

Besultti. — Numerous  experiments  were  carried  out  after  samples 
of  expired  air  had  been  passed  along  the  brass  tube.  As  an 
example,  some  experiments  carried  out,  with  the  author  as 
subject,  may  be  described  in  some  detail.  The  brass  tube  used 
w  as  that  employed  in  the  control-experiments  with  the  gaseous 
mixture.  The  samples  withdrawn  in  the  first  series  were  taken  at 
25cm.  and  200cm.  from  the  mouthpiece.  Each  sample  measui-ed 
about  80  c.c,  and  was  analysed  in  two  portions.  The  samples 
distant  from  the  mouthpiece  were  collected  before  those  nearer 
to  it.  The  volume  of  the  air  driven  from  the  tube  was  measured 
in  a  spirometer,  A  number  of  breaths  were  discharged  into  the 
brass  tube  before  the  particular  breath  from  which  the  sample 
was  taken.      The  results  are  recorded  in  Table  x. 


Table 


■ 

Percentage  of  C0„  in  samples  of 

No.  of 

Date. 

Time  of 

Volume  of 

alveolar  expired  air  collected  at 

expt. 

sample 

expired  air 

distances  from  the    mouthpiece 

^iven. 

ill  c.c. 

of 

25  cm. 

200  cm. 

1 

15.V.16 

a.m. 

2400 

4-2 

4-3 

4  0 

4  0 

«2 

16.  v.  16 

a.m. 

2400 

5  0 

4-9 

4-4 

4-5 

3 

16.V.16 

p.m. 

2400 

4-3 

4-4 

4-4 

4-5 

4 

16.V.16 

p.m. 

22(X) 

4-4 

4o 

4-3 

4-3 

o 

16.  v.  16 

p.m. 

2200 

4-5 

4-5 

4-2 

41 

(3 

17.V.16 

a.m. 

2200 

4-5 

4-4 

4-4 

4-5 

7 

17.V.16 

p.m. 

2400 

4-0 

41 

4-1 

41 

The  two    metres  of   the  brass  tube   in   connection    with    the 
mouthpiece   contained   the  last    625  c.c.    expelled    from    the  air 
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passages.  One  sample  represented  the  last  150  c.c.  of  expired 
ail-  to  leave  the  mouth,  while  the  either  represented  the  composi- 
tion when  half  a  litre  less  was  expelled.  The  figures  show 
that  the  composition  had  not  changed  on  four  occasions  when  an 
extra  half  litre  had  passed  along  the  tube;  while,  on  three  occa- 
sions, the  last  part  of  the  expired  air  contained  a  greater  amount 
of  carbon  dioxide.  The  mode  of  sam  )ling  was  then  varied 
slightly,  two  samples  being  taken  at  25c;n.  and  50cm.  from  the 
mouthpiece,  and  two  at  175  cm.  and  200  cm.  The  volume  of  air 
expelled  was  also  diminished.  The  results  are  recorded  in 
Table  vi. 


Table  vi. 


No.  of 
expt. 

Time 

Volume  of 

Percentage  of  COo  in  samples  of 

Date. 

sample 

expired  air 

alveolar  expired  air  collected  at 

given. 

ill  c.c. 

distances  from  the  mouthpiece  of 

25  em. 
3-4 

50  cm.    175  cm. 

J 

200  cm. 

1 

23.  v.  16 

a.m. 

t2o00 

3-5          3-5 

3-5 

2 

20.V.1B 

a.m. 

1900 

4-5 

4-4          4-4 

4-4 

3 

20.V.16 

a.m. 

1900 

4-2 

4-2          41 

4-2 

4 

25.V.16 

p.m. 

1750 

41 

4-2     !     3-7 

3-8 

5 

30.  V.  1(5 

p.m. 

1250 

4-5 

45     ]     4-5 

4-5 

6 

30.V.16 

p.m. 

1400 

4-6 

4-6     1      4-5 

4-6 

7 

30.V.16 

p.m. 

]oOO 

4-3 

4-2     '     41 

41 

8 

31.V.16 

a.m. 

1550 

4-4 

44          44 

4-3 

9 

l.vi.16 

a.m. 

1550 

4-5 

4  4 

4-4 

43 

10 

l.An.16 

a.m. 

1400 

4-6 

4  5 

46 

4-5 

11 

l.vi.16 

a.m. 

1200 

4-9 

4-9 

4-8 

4-8 

12 

l.vi.l6 

p.  m. 

140<.) 

4-4 

4-3 

44 

4-3 

13 

l.vi.16 

p.m. 

1350 

4'7 

4-7 

47 

47 

14 

2.vi.l6 

a.m. 

1550 

5-3 

5-2 

51 

5-1 

lo 

2.vi.l6 

p.m. 

1300 

4  4 

4  5 

4-3 

4-4 

1(3 

6.vi.l6 

p.m. 

1200 

4-6 

47 

4-6 

4-6 

17 

6.vi.l6 

p.m. 

1250 

47 

47 

47 

47 

t  After  a  deep  inspiration. 

These  results  show  that  the  gas  along  the  tube  did  not  vary  in 
thirteen  out  of  the  seventeen  experiments;  while,  in  experiment 
No. 4,  there  was  distinctly  more  carbon  dioxide  in  the  air  near 
the  mouthpiece;  and,  in  experiments  Nos.  7,  9,  and  14,  there 
seemed  to  be  sliiihtlv  more   carbon  dioxide  in    the   air  breathed 
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later  from  the  mouth.  In  these  three  experiments,  the  difi'erence 
in  composition  is  so  slight  as  not  to  be  detectable  with  certainty 
by  the  method  of  analysis.  If  Tables  v.  and  vi.  be  compared,  it 
will  be  seen  that  there  is  a  decided  change  in  the  results.  When 
the  quantity  of  air  expelled  from  the  mouth  was  over  two  litres, 
the  amount  of  carbon  dioxide  in  the  tube  was  more  often  higher 
near  the  mouthpiece  than  when  the  quantity  of  expired  air  was 
less.  The  fact  demonstrated  in  these  Tables,  that  the  more  air 
expelled  from  the  lungs,  the  greater  was  the  tendency  for  the 
percentage  of  carbon  dioxide  to  increase  continuously  as  the  air 
left  the  mouth,  suggested  that  the  time  occupied  in  breathing  out 
the  air  affected  the  result.  Experiments,  therefore,  were  carried 
out  in  which  the  air  was  expelled  slowly  during  several  seconds, 
and  others  during  which  the  air  was  expelled  more  rapidly.  Two 
seconds  represent  the  minimal  time  in  which  the  subject  could 
expel  two  litres  of  air.  The  experiments  in  which  the  air  was 
expired  less  quickly  may  be  recorded  first.  In  these  experiments, 
the  conditions  were  exactly  similar  to  those  of  the  experiments 
recorded  in  Table  vi.     The  results  appear  in  Table  vii. 


Table  vii. 

No.  of 
expt. 

Volume  of 

Percentage  of  CO..,    in   samples   of 

Date. 

expired  air 

alveolar   expired    air   collected    at 

in  e.e. 

distances  from  the  mouthpiece  of 

25  cm. 

.30  cm.      175  cm. 

200  cm. 

1 

20.X.16 

1800 

47 

: 

47             4-5 

4-4 

o 

26.x.  16 

1700 

r)-3 

5-2              5-0 

4-9 

3 

26.x.  IH 

1800 

4-9 

4-9             47 

47 

4 

26.x.  16 

1600 

5-4 

5-4             5-2 

5  0 

5 

30.x.  16 

18(X) 

4-9 

4-8             4'5 

4-3 

These  results  show  that,  when  the  air  leases  the  lungs  during 
several  seconds,  the  alveolar  expired  air  contains  more  carbon 
dioxide  the  longer  the  expiration  continues.  The  successive 
portions  of  the  expired  air  thus  show  an  increased  concentration 
of  carbon  dioxide,  the  later  they  leave  the  air-passages. 
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As  it  was  thought  that  removing  the  samples  from  the  brass 
tube  might  bring  about  a  mixing  of  the  contents,  which  might 
obscure  any  slight  diiference  in  the  composition  of  the  air  in  the 
several  portions  of  the  brass  tube,  the  apparatus  was  varied  by 
making  the  brass  tube  in  separate  portions  connected  together 
by  rubber-tubing,  which  could  be  clamped  so  that  each  part  of 
the  brass  tube  could  be  isolated.  Four  portions  of  brass  tubing, 
of  12  mm.  bore  and  79  cm.  length,  holding  about  100  c.c,  were 
fitted  near  the  centre  with  capillary  tubes  for  withdrawing 
samples  of  the  gas.  These  tubes  were  placed  in  series  as  a,  b,  c, 
and  d,  and  connected  w  ith  a  mouthpiece  5  cm.  long.  The  last 
portion  (d)  was  connected  with  a  brass  tube  similar  to  that 
used  in  the  earlier  experiments.  This  brass  tube  was  one  metre 
long,  and,  to  its  end,  two  metres  of  rubber-tubing  were  attached. 
These  later  experiments  were  performed  in  the  same  way  as  the 
earlier  ones.  As  soon  as  the  subject  had  breathe'd  into  the  tube, 
the  clamps  between  the  successive  brass  tubes  were  tightened, 
and  the  samples  collected.  The  results  of  some  experiments  are 
recorded  in  Table  viii. 

Table  viii. 


No.  of 
expt. 

Time 

Volume  of 

Percentage  of  C0„  in  samples 

Date. 

sample 

expired  air 

of  alveolar  expired 

air 

given. 

in  c.c. 

collected  from 

a 

b             e 

d 

1 

30.vi.l6 

900 

4-6 

4  4 

4-3 

4-3 

2 

3.vii.l6 

1000 

4-2 

41 

4-1 

4-2 

3 

16.X.16 

a.m. 

1650 

4-2 

4-3 

4-3 

4-4 

4 

16.x.  16 

a.m. 

2000 

'"'o'l 

5*7 

5-6 

o'6 

5 

16.x.  16 

a.  m. 

2000 

4  0 

3-9 

4-0 

4  0 

6 

16.X.16 

p.m. 

2100 

t3-6 

3-6 

3-5 

3-7 

7 

16.X.16 

p.m. 

2300 

4-1 

41 

41 

4-1 

8 

16.X.16 

p.m. 

22(M) 

4-2 

4-2 

4-2 

4-1 

9 

17.X.16 

a.m. 

2000 

t3-3 

3-4 

3-3 

3-3 

10 

17.x.  16 

p.m. 

2100 

4-5 

4-0 

4-6 

4-5 

11 

17.X.16 

p.m. 

2000 

4-5 

4-0 

4-6 

4'.-) 

12 

17.x.  16 

p.m. 

1800 

4-4 

..Sj 

4  4 

4-3 

*  After  exercise.  t  After  a  deep  inspiration. 

In  most  experiments,    the   expired  air  was  expelled  as  rapidly 
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as  possible  by  the  subject  (time  of  expiration  ascertained  to  be 
two  seconds  for  the  deep  expiration,  and  one  second  for  the 
shallow  expiration),  but  in  one  experiment  (1),  the  expulsion 
occupied  two  seconds. 

The  results  show  that,  when  the  expulsion  was  made  rapidly 
in  the  times  mentioned  above,  the  last  portions  of  the  expired 
air  contained  a  similar  percentage  of  carbon  dioxide.  When, 
however,  the  expiration  was  less  rapid,  the  successive  samples 
showed  an  increase  in  concentrations  of  carbon  dioxide. 

The  time  occupied  in  breathing  out  various  amounts  of  air  as 
quickly  as  possible  from  the  lungs  was  found  approximately  with 
the  aid  of  a  stop-watch.  The  figures  obtained  from  sixty  experi- 
ments, in  which  the  time  was  noted,  are: — 

For  lOUOc.c.  expired,  the  average  0*o  sec,    max,  O'G.sec.,    iiiin.  0"4  see. 

For  1200c.c.  expired,  the  average  0 '6.5 sec.,  max.  0.8  see.,    min.  O'osec. 

For  l.KXIc.e.  expired,  the  average  1"1  sees.,  max.  I'osecs.,  min.  0'9sec. 

For  ISOOc.c.  expired,  the  average  1 '9  sees.,  max.  '2'2secs.,  mil).  I  "8  sees. 

For  2()00c.e.  expired,  the  average  2"0sees.,  max.  2*.j  sees.,  min.  1 '4  sees. 

For  2200  c.c.  expired,  the  average  2"o  sees. 

A  study  of  a  graph  constructed  from  these  figiu^es  shows  that, 
after  loOOc.c.  had  been  expelled  from  the  lungs,  the  rate  of 
expulsion  became  distinctly  slower;  and  that  the  speed  of  expul- 
sion was  approximately  diminished  to  one-half  its  former  value. 

BiscHssion. — These  results,  which  are  confirmed  by  those  with 
two  other  subjects,  show  that  the  last  air  expired  is  of  uniform 
composition  within  the  error  of  analysis,  provided  that  the  ex- 
piration was  made  quickly.  When  the  total  ex23ired  air 
amounted  to  one  litre,  the  last  625  c.c.  contained  a  uniform  per- 
centage of  carbon  dioxide  after  the  air  had  been  expelled  from 
the  mouth  in  less  than  one  second.  It  would  thus  appear  that 
this  last  625  c.c.  was  not  mixed  with  any  part  of  the  air  of  the 
"dead  space."  While  it  is  no  doubt  true  that  the  percentage  of 
carbon  dioxide  in  the  puhnonary  air-cells  is  continuously  increas- 
ing during  the  expiratory  phase,  it  is  not  possible,  when  the 
subject  is  not  doing  heavy  work,  to  obtain  any  evidence  of  an 
increase   in  the   percentage   of  carbon  dioxide   during    a    deep, 
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forcible  expiration  unless  this  is  unduly  prolonged.  Even  when 
much  deeper  expirations  were  made,  which  occupied  two  seconds, 
it  still  remained  impossible  to  detect  any  increased  tension  of 
carbon  dioxide  in  the  air  last  expired.  In  the  light  of  these 
results,  it  seems  unlikely  that  the  expired  air  remaining  in  the 
"dead  space"  differs  in  composition  from  that  last  expelled  from 
the  mouth  or  nose  during  a  quick,  forcible  expiration.  Whether 
the  air  was  forcibly  expelled  at  the  end  of  an  inspiration,  after 
deep  breathing  or  after  shallow  respiration,  the  same  results  were 
obtained.  The  last  625  c.c.  expired  appeared  to  be  of  uniform 
composition.  The  bearing  of  these  results  on  the  conclusion  of 
Krogh  and  Lindhard,  that  the  percentage  of  carbon  dioxide  in 
the  alveolar  expired  air  is  not  identical  with  that  in  the  pulmon- 
ary alveoli,  will  be  discussed  in  a  later  paper  dealing  with 
alveolar  expired  air. 

Conchisions. 

(1.)  The  forcible  expulsion  of  the  breath  into  a  straight  brass 
tube  of  20  mm.  bore  ser\  es  to  wash  out  the  whole  of  the  air  from 
two  metres  of  the  tube. 

(2.)  Analysis  of  the  last  625  c.c.  of  expired  air  shows  that  the 
difference  in  percentage  of  carbon  dioxide,  in  any  portion  of  it, 
does  not  exceed  the  error  in  the  analytical  method,  when  the 
expulsion  is  performed  within  two  seconds  for  amounts  of  two 
litres  and  over,  and  within  one  second  for  quantities  of  one  to 
two  litres  of  expired  air. 

(3.)  When  the  air  is  expelled  more  slowly,  the  successive  por- 
tions of  expired  air  continue  to  show  higher  percentages  of 
carbon  dioxide. 

Finally,  I  wish  to  thank  Sir  Thomas  Anderson  Stuart,  in 
whose  laboratory  this  work  has  been  carried  out,  and  Dr.  H.  G. 
Chapman  for  the  advice  and  assistance  which  he  has  g'iven  me 
in  the  course  of  this  research. 
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CONTRIBUTIONS  TO  OUR  KNOWLEDGE  OF  ROIL 
FERTILITY,  xv. 

The  Action  of  certain  Micro-organisms  upon  the  numbers 
OF  Bacteria  in  the  Soil. 

By  R.  Greig-Smith,  D.Sc,  Macleay   Bacteriologist  to  the 

Society. 

In  making  counts  of  soil-bacteria,  it  is  not  uncommon  to  find 
colonies  of  Jiac.  mycoides  or  of  races  of  Bac,  vnlgatus  spreading 
over  the  surface  of  the  nutritive  agar.  Ver}-  often  it  will  be 
noted  that,  while  the  majorit}^  of  the  colonies  are  covered  by  the 
spreading  growths,  there  are  a  few  that  are  untouched.  The 
mycoides-colony  may  approach  to  within  two,  five,  or  ten  milli- 
metres, and  then  spread  out  and  surround  the  colony,  leaving  a 
ring  of  clear  agar  medium.  It  is  evident  that  there  is  some 
product  secreted  by  these  colonies  which  is  obnoxious  to  the 
spreading  colony,  whether  it  be  Bac.  mycoides,  Bac.  ridgatus,  or 
to  spreading  moulds  such  as  PeniciUium  or  Asperyillus. 

An  examination  of  the  colonies  producing  this  toxic  effect 
showed  that  the  majority  consisted  of  Actinomj^ces  or  Strepto- 
thrix,  as  they  have  been  called.  Some  of  these  darkened  the 
medium  and  were  apparently  Act.  chromogenus.  Certain  of 
these  colonies  were  selected,  and  spotted  upon  fresh  plates,  in 
the  centre  of  which  bacteria  with  spreading  colonies  were 
planted.  The  white  forms  were  found  to  be  very  toxic,  while 
the  dark  forms  were  feebly  toxic  to  the  spreading  Bac.  vulgatus 

The  apparent  toxicity  of  these  Actinomyces- forms  is  interest- 
ing when  one  is  considering  the  nature  of  the  limiting  factor  in 
soils.  This  is  considered  to  be  protozoal  by  R,ussell  and  others, 
but  as  the  infection  of  sterilised  soils  with  protozoa  alone,  does 
not  introduce  the  limiting  factor,  as  has  been  shown  by  Russell, 
by  Goodey,  and  by  the  writer,  there  are  doubts  regarding  the 
validity  of   Russell's   contention.      Whatever  the   cause  of  the 
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limitation  may  be,  it  is  apparently  something  which  is  slow- 
growing,  for  an  infection  with  5%  of  I'aw  soil  only  begins  to 
show  a  limiting  action  upon  the  fortieth  day.  It  is  also  some- 
thing, like  the  larger  protozoa,  which  can  be  retained  by  cotton- 
wool filters.  These  characters  would  apply  to  the  Actinomycetes 
which  have  the  property  of  growing  slowly  in  felted  masses 
capable  of  being  retained  by  cotton- wool  with  the  particles  of 
soil  and  the  larger  protozoa.  It  appeared  possible,  therefore, 
that,  in  the  Actinomycetes,  and  possibly  in  an  excessive  growth 
of  them,  we  might  find  the  limiting  factor  for  which  bacteriolo- 
gists have  been  seeking. 

Russell  and  Hutchinson's  researches  would  appear  to  negative 
this  possibility,  for  they  found  that  the  Actinomycetes  were  less 
affected  than  other  forms  by  toluening;  in  fact,  that  immediately 
after  toluening  they  were  the  predominating  species  of  micro- 
organisms, and  they  retained  this  position  for  nine  days.  Of 
the  two  forms  of  Actinomyces,  the  white  and  the  brown,  tlie 
latter  predominates  in  raw  soil,  while  the  former  is  conspicuous 
in  toluened  soil.  Owing  to  the  presence  of  the  white  form  in 
toluened  soil,  in  which  the  limiting  factor  had  been  destroyed, 
Russell  and  Hutchinson  naturally  did  not  test  the  Actinomycetes 
to  see  if  they  could  functionate  as  the  limiting  factor.  Their 
apparent  toxicity  upon  agar  plates,  however,  was  so  conspicuous, 
that  I  considered  a  test  was  necessary  to  make  tlieir  position 
definite. 

Among  the  species  which  appeared  to  be  most  toxic,  three 
were  picked  out  as  being  the  most  promising.  Two  of  these, 
Nos.  10  and  14,  were  much  the  same,  and  grew  as  dirty  white 
crusts  on  nutrient  agar;  14  was  a  trifle  darker  than  10.  Both 
adhered  firmly  to  the  agar  surface.  The  third,  No.ll,  formed  a 
loose,  yellow  growth,  part  of  which  came  away  easily  from  the 
agar;  microscopically,  it  appeared  as  a  rod  with  a  tendency  to 
grow  in  threads  At  first,  it  produced  a  yellow  pigment,  especi- 
ally upon  Lipman-Brown  agar,  which  diftused  through  the 
medium.  Cultural  experiments  showed  that  ordinary  nutrient 
agar  was  the  best  for  obtaining  growths  of  these  species:  Huid 
media  were  quite  unsuitable  for  growing  them  in  any  quantity. 
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While  using  the  Lipman-Brown  medium  for  enumerating  soil- 
bacteria,  certain  colonies  were  found  growing  on  the  under- 
surface  of  the  agar,  and  preventing  the  growth  of  bacterial 
colonies  upon  the  upper  surface.  These  toxic  bacteria,  termed 
provisionally  T.P.2,  grew  scantily  upon  the  surface  of  the 
Lipman-Brown  agar,  but  well  upon  ordinar}-  nutrient  agar. 
This  bacillus  and  the  three  Actinomycetes  were  tested  upon 
sterilised  soil  to  determine  their  possible  toxic  action  upon  the 
soil-flora. 

A  quantity  of  garden-soil  was  heated  for  an  hour  at  100'',  and 
divided  into  portions  which,  after  having  had  the  moisture- 
content  raised  to  10%  with  suspensions  of  the  micro-organisms, 
were  put  into  wide-mouthed,  sterile  bottles  which  were  plugged 
with  cotton-wool,  weighed,  and  set  aside  in  the  laboratory.  The 
temperature  varied  from  22'  to  26°  except  towards  the  end  of 
the  experiment,  when  it  fell  gradually  to  16°.  The  moisture- 
content  was  maintained  by  the  occasional  addition  of  sterile 
water,  and  portions  were  abstracted  from  time  to  time,  and  the 
bacteria  counted  in  the  usual  manner.  The  medium  employed 
for  the  enumeration  was  Lipman-Brown  agar  with  the  addition 
of  0*05%  of  Lemco  meat-extract,  which  gave  a  more  uniform 
count  in  the  triplicate  plates. 

Bacteria  in  millions  per  gram  of  dry  soil. 


Daj's. 

1 

11   18 

31 

40 

1 
49  1  56 

1 

63 

88 

125 

357 

Control  soil 

O'l 

95  95 

78 

65 

102 

89 

63 

36 

46 

8 

Actino.  10 

0-5 

98   81 

54 

40 

54 

33 

49 

26 

38 

6 

Aetino.  11 

...   62 

51 

33 

41 

39 

46 

30 

21 

2 

Actino.  1-t 

0-4 

104  104 

80 

58 

65 

75 

64 

41 

36 

12^ 

Biic.  T.P.2 

102  260 

54 

63 

58 

43 

44 

23 

40 

4 

"  By  an  accident,  the  water-content  was  raised  to  14%. 

In  counting  the  colonies,  it  is  not  always  easy  to  distinguish 
a  bacterial  colony  from  a  mould;  especially  is  this  the  case  with 
the  Actinomyces-colonies  when  they  are  deep  in  the  agar,  but, 
so  far  as  was  possible,  the  moulds  were  excluded  in  the  counts. 
The  colonies  of  Actino.  No.  10  were  easy  to  recognise  on  account 
of  their  yellowish  colour. 
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The  numbers  show  that  the  addition  of  the  moulds  and  of  the 
toxic  bacteria  had  a  small  though  consistent  effect  in  leducing 
the  numbers  of  bacteria  after  an  interval  of  some  thirty  days; 
for  when  the  counts  are  plotted,  the  control-curve  is  generally 
higher  than  the  others.  The  reduction  of  the  numbers,  however, 
was  not  pronounced,  and  we  must  therefore  conclude  that  the 
moulds  and  bacteria  used  in  the  experiment  do  not  constitute 
what  is  recognised  as  the  limiting  factor.  This  had  not  been 
completely  eliminated  from  the  soils,  for  its  effect  was  made 
evident  between  the  125th  and  the  357th  day. 

Shortly  after  the  start  of  the  last  experiment,  another  w^as 
prepared  to  determine  the  effect  of  three  of  the  micro-organisms 
upon  raw,  toluened  and  heated  soils.  The  moisture  of  a  garden- 
soil  was  raised  to  6%  with  sterile  distilled  water,  and  the  soil 
was  divided  into  three  portions.  One  was  treated  for  two  days 
with  2%  of  toluene,  and  aired  off.  A  second  was  heated  for  two 
and  a  half  hours  at  97'',  and,  with  the  third  portion,  was  aired 
so  as  to  give  all  three  portions  the  same  air-treatment.  The 
portions  were  subdivided,  treated  with  the  respective  organisms, 
and  had  the  moisture-contents  raised  to  10%. 

Bacteria  in  millions  per  gram  of  dry  soil. 


Days. 

1-2 

15 

21 

28 

43 

78 

94 

317 

Raw  soil. 

Control 

10 

22 

26 

6 

6 

3 

Actino.  10 

10 

... 

20 

21 

5 

4 

4 

Actino.  14 

9 

... 

32 

17 

7 

5 

3 

Bac.  T.P.2 

12 



10 

... 

17 
56 

18 
47 



7 

o 
59 

3 

Toluened  soil. 

Control 

49 

Actino.  10 

10 

61 

58 

86 

71 

47 

Actino.  14 

11 

... 

115 

78 

71 

41 

53 

Bac.  T.P.2 

12 

160 

110 

59 

66 

49 

'' 

Heated  soil. 

Control 

1 

81 

84 

45 

44 

31 

Actino.  10 

1 

52 

57 

66 

56 

26 

Actino.  14 

1 

98 

108 

44 

35 

27 

Rac.  T.P.2 

4 

356 

107 

71 

35 

24 

Raw  soil. 

Acetone,  2% 

29 

40 

36 

46 

19 

Acetone,  5% 

12 

67 

... 

50 

94 

45 

The  experiment  confirms  the  previous  one  in  showing  that  the 
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organisms  liave  little  or  no  action  in  bringing  about  a  pro- 
nounced limiting  effect  upon  the  numbers  of  bacteria  in  the  soil. 
The  untreated  soil  had  recovered  from  its  air-drying  by  the  78th 
day,  and  had  become  normal:  while  the  toluened  and  heated 
soils  had  not  arrived  at  this  condition  by  the  close  of  the  experi- 
ment on  the  317th  day.  From  a  general  glance  at  the  numbers, 
we  see  that,  in  the  heated  soil,  the  numbers  rapidly  rise  to  a 
maximum  and  then  fall;  while,  in  the  toluened  soil,  the  numbers 
slowly  rise,  and  the  height  of  the  curve  is  maintained  for  a 
longer  time.  I  have  already  suggested  that  the  effect  of  toluen- 
ing  appears  to  be  to  liberate  nutrients,  while  heat  seems  to 
destroy  toxins;  but  this  is  only  a  suggestion,  for  there  is  un- 
doubtedly some  other  factor  which  is  more  potent.  Possibly 
this  is  the  alteration  of  the  flora,  which  masks  anything  but  a 
general  difference  between  the  results  of  the  two  methods  of 
treatment. 

The  small  experiment  with  acetone  was  introduced  to  test  the 
contention  of  Buddin,*  who  said  that  it  did  not  act  as  a  volatile 
disinfectant,  that  is,  it  did  not  produce  any  partial  sterilisation- 
effect,  until  5-8%  by  weight  had  been  added  to  the  soil.  From 
his  experiment  with  acetone,  which  is  a  fat-solvent,  he  concluded 
that  the  volatile  disinfectants  do  not  influence  the  soil  by  reason 
of  their  power  of  dissolving  the  fatty  matter  (agricere)  and 
facilitating  .the  solution  of  the  soil-constituents,  as  was  suggested 
by  me.  Small  as  my  experiment  is,  it  shows  that  Buddin's  asser- 
tion is  too  sweeping,  for  the  action  of  acetone  is  one  of  degree, 
its  action  being  much  the  same,  though  more  feeble  than  toluene 
The  addition  of  5%  (by  volume  =  4%  by  weight)  to  the  soil 
brought  about  an  effect  similar  to  that  of  2%  of  toluene,  and  2% 
of  acetone  had  a  less  pronounced  action.  The  high  count  on  the 
second  day,  with  the  smaller  amount,  is  peculiar  and  points  to 
a  stimulating  effect.  With  regard  to  the  fat-dissolving  action 
of  the  volatile  disinfectants,  I  have  already  said  that  the  action 
is  only  one  of  many,  and  that  it  plays  a  part,  though  probably 
a  small  one,  in  the  greater  question  of  soil-fertility. 

""  Journ.  Ag.  Sci.,  vi.,  418. 
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THE  WING-VENATIOX  OF  LEPIDOPTERA. 
(PRELIMINARY  REPORT). 

By  R.  J.  TiLLYARD,  M.A.,  B.Sc,  F.L.S.,  F  E.S.,  Linnean 
Macleay  Fellow  of  the  Society  in  Zoology 

(Seven  Text-figs.) 

This  short  paper  is  an  outline  of  one  portion  of  a  paper  upon 
which  the  author  is  engaged,  to  be  entitled  "  The  Panorpoid 
Complex:  a  critical  study  of  the  phylogeny  and  inter -relation- 
ships of  the  Holometabolous  Insects,  with  special  reference  to  the 
four  Orders  Mecoptera,  Trichoptera,  Lepidoptera,  and  Diptera." 
The  genesis  of  the  paper  was  the  discovery  of  a  remarkable  large 
fossil  insect,  of  a  generalised  type,  from  the  Trias  of  Ipswich 
(Q. ).  In  the  structure  of  the  wing-venation  and  wing-membrane 
of  this  insect,  the  writer  recognises  the  nearest  known  approach 
to  the  true  ancestor  of  these  four  Orders.  The  complete  paper 
will  be  an  attempt  to  show  the  diverging  lines  of  descent  of  the 
four  Orders  from  their  common  ancestor. 

The  fossil  wing-form,  which  may  be  termed  the  Protoniecojyt- 
eroiis  form,  is  exceedingly  complicated,  both  in  the  actual  vena- 
tion, and  in  the  structure  of  the  membrane.  The  essentials  of 
the  type  may  be  defined  as  follows  : — 

(i.)  Wing -membrane  with  an  abundant  but  obsolescent  polygonal 
meshwork  of  small  areolets  or  cellules,  of  Palseodictyopterous 
origin.  Upon  the  angles  of  the  areolets  (and  also  upon  the  main 
veins),  large  hairs  or  bristles  were  developed.  These  are  termed 
macrotrichia.  Upon  the  whole  wing-surface,  much  smaller  and 
more  abundant  minute  hairs,  or  microtrichia,  are  arranged. 

(ii.)  Wing-venation  oi  Panorpid  type,  fore-  and  hind  wings  sub- 
equal.      The  essential  characters  of  this   venation  are,  (a)  the 
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symmetrical  dichotomous  forkings  of  the  main  veins,  Rs,  M, 
and  Cuj;  (b)  the  formation  of  large  elongated  polygonal  (usually 
hexagonal)  cells;  (c)  the  formation  of  sessile  apical  forks  upon 
the  distal  ends  of  the  two  principal  cells  (viz.,  the  discoidal  cell, 
dz,  and  the  median  cell,  mc);  and  (d)  the  capture  by  Cuia  of 
the  fourth  or  last  branch  of  the  media  (M^). 

Reduced  to  its  essentials  by  the  removal  of  numerous  excess 
cross-veins  and  irregularities  in  the  courses  of  the  main  veins, 
the  Protomecopterous  Venational  Plan  is  shown  in  Text-fig.  1 
(forewing).     For  those  readers  who  are   not  familiar  with  the 


Text-fig.  1. 

Diagram  of  the  Protomecopterous  scheme  of  venation,  with  all  excess 
cross-veins  removed.  Notice  the  partial  fusion  between  Cuu  and  M^- 
(In  Mecoptera  and  Lepicloptera,  this  fusion  becomes  complete). 

Comstock-Needham  system  of  nomenclature,  an  explanation  of 
the  notation  used  is  given  at  the  end  of  this  paper.  The  costal 
vein  C  is  present  in  the  Protomecoptera,  but  becomes  entirely 
fused  with  the  anterior  border  of  the  wing  in  the  four  descendant 
Orders  (as,  indeed,  in  all  recent  Insecta).  The  only  differences 
between  fore-  and  hindwings  are  :  — 

(a)  Sc  is  reduced  in  length  in  hind  wing. 

(b)  M  tends  to  fuse  basally  with  R  in  forewing,  with  Cu  in 
hindwing. 

(c)  Cui  (like  Sc)  is  shorter  in  hindwing  than  in  forewing. 

The  main  object  of  this  short  outline  is  to  indicate  the  inter- 
pretation of  the  Lepidopterous  venational  scheme  as  a  direct 
derivative  from  the  Protomecopterous  Putting  aside  the 
Micropieryyid(E   (which  will   be  dealt  with   as  an   archaic  side- 
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branch  derived  by  extreme  reduction  from  the  very  base  of  the 
Lepidopterous  stem,  and  having  no  near  relatives  within  the 
Order  as  now  existing),  the  author  selects  the  Hepialid  type  of 
wing  as  the  most  archaic.  Text-fig. 2  shows  the  interpretation 
of  the  forewing  of  Hepialus  eximius  Scott. 


Text-%.3.t 


In  this  wing,  the  capture  of  M4  by  the  upwardly  arching  Cuia 
(which  is  not  a  mere  cross-vein,  as  hitherto  supposed,  but  a  true 
branch  of  the  main  vein  Cuj)  is  beautifully  shown.  The  posses- 
sion of  this  character  is  the  essential  basis  for  the  productio7t.  of 
the  closed  Lepidopterous  cell.     After  the  capture  of  1^4  by  Cuja, 


*  \Ving-veiiation  of  Hepialus  tximins  Scott.  Note  the  close  coiiespond- 
ence  in  venations  in  fore-  and  hindwings  (homoneurism). 

t  Four  phylogenetic  stages  in  the  formation  of  the  tri'jamma  (T) — a, 
primitive  stage,  Avitli  no  fusion  between  Cuia  and  M^  ;  J>,  fusion  between 
Cuia  and  M4  completed  (N.B.,  the  wing  in  Text-fig.  1  lies  phylogenetically 
between  a  and  />);  c,  begintiing  of  alignment  of  the  trigamma-stem;  d,  com- 
pletion of  the  trigamma  (T),  with  its  strong  stem  and  triple  fork.  (In  d, 
the  media,  M,  and  its  first  dichotomy  are  omitted,  as  in  most  Lepidoptera). 
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near  the  base  of  the  former,  the  small  basal  portion  of  M^,  left 
uncaptured,  tends  to  become  straightened  out  into  line  with  the 
ascending  base  of  Cuia.  Thus  there  becomes  formed  a  strong 
three-pronged  fork,  the  irigamma,  which  forms  the  posterior 
closure  of  the  Lepidopterous  cell.  The  prongs  of  the  trigamma 
are,  from  above  downwards,  M3,  Cuja  +  M^,  and  Cunj  respectively; 
and  the  method  of  its  formation  is  indicated  in  Text-fi2:.3. 


Text-tiir.4.'' 


Text-liir.o.t 


The  trigamma  is  the  key  which  unlocks  the  homologies  of  all 
Lepidopterous  wing-venational  types.  In  Text-figs.  4-6,  the 
author  has  applied  it  to  Zeuzera^  Castjiia,  and  a  butterfly, 
[Euplxea)  representing  three  important  and  outstanding  types  of 
venation.  In  Text-fig.  7,  the  author  has  taken  Hampson's 
"typical  moth-venation  "  (p. 31  8  in  Sharp's  Insects,  Vol.  ii.),  and, 
by  slight  alterations,  has  transformed  it  into  a  "typical  moth- 


""  Wing-venation  of  Zeuzera  (VurriJhi  H.-Sch.  In  the  forewing,  R2-f  3  is 
quite  fused  with  Rj  above  dc,  so  that  R.,  appears  to  be  a  second  radial 
sector  arising  from  Rj .  Notice  the  difierence  in  venation  of  fore-  and 
hindwings  (heteroneurism). 

t  Wing-venation  of  Castnia  sp.,  (from  .Sharp).  Notice  the  presence  of 
the  archaic  Cuo  in  forewing,  also  the  incomplete  formation  of  M  at  mf. 
x\n  example  of  heteroneuric  venation. 
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venation  "  based  on  the  Protomecopterous  wing-type,  and  solved 
by  means  of  the  trigamma-key. 

Two  of  the  main  objects  of  this  paper  are,  (a)  the  establish- 
ment of  the  homology  of  each  Lepidopterous  vein  with  a  vein 
of  the  archaic  Protomecopterous  wing-type,  and  hence  with  a 
corresponding  vein  in  all  other  Ordeis  of  Insects:  (6)  the  estab 
lishment  of  correct  homologies  between  the  veins  of  the  fore 
and  hindwings  in  Lepidoptera.  Tlie  former  object  is  illustrated 
in   Text-Kgs.  1-6.      The  latter  may  be  shown  by  drawing  up  a 


Cuj^+N^ 


^A   „ 


Tcxt-ti<^6.■ 


Text-fiK.7.t 


table  showing  the  true  homologies  of  the  veins  and  their  desig- 
nations in  fore-  and  hindwings  under  (1)  the  numerical  system 
in  use  at  the  present  time  by  British  Lepidopterists,  and  (2)  the 


Staudinger-Schatz  notation. 


*  Wing-venation  of  the  butterfly  Bajjfo/a  corinua  MacL,  (from  Water- 
house  and  Lyell).  The  Lepidopterous  cell  (L)  is  completely  formed  in  both 
M'ings.     An  example  of  heteroneuric  venation. 

t  Hampson's  diagium  of  typical  Moth- venation  (from  Sharp).  The 
formation  of  the  radial  branches  towards  apex  of  forewing  has  been  cor- 
rected (in  many  forms  dc  closes  completely  up).     Heteroneuric  venation. 
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It  will  be  seen  that,  in  the  Numerical  Notation,  the  veins 
numbered  from  6  to  11  are  falsely  homologised  in  fore- and  hind- 
wings.  The  same  fault  is  apparent  in  the  8taudinger-Schatz 
Notation.  The  author  believes  that  the  true  scientific  spirit 
will  no  longer  tolerate  false  homologies  in  the  interpretation  of 
\\  ing-venations,  and  the  systems  that  perpetuate  them  must  give 
wav  to  a  system  of  correct  homologies.  This  alone  would  be 
sufficient  justification  for  the  adoption  of  a  new  system.  Jf  we 
add  to  this,  that  the  system  here  ofi'ered  has  two  other  great 
advantages,  viz.,  («)  that  it  brings  the  Lepidopterous  venation 
into  line  with  that  of  all  the  primitive  Orders  to  which  the 
Comstock-Needham  System  is  readily  applied,  and  (b)  that,  by 
the  u.se  of  the  trigamma  as  a  key,  the  veriest  tyro  can  unlock 
the  secrets  of  the  Lepidopterous  wing  with  ease,  while  supposedly 
aberrant  forms  like  Castnia  fall  simply  and  readily  into  their 
proper  places,  the  case  for  the  adoption  of  the  new  system 
becomes  irresistible. 

Believing  that  the  question  of  jugum  and  frenulum  is  of  less 
importance  than  the  actual  wing-venational  scheme,  the  author 
proposes  to  subdivide  the  Order  Lepidoptera  into  two  primary 
divisions. 

A.  Lepidoptera  Homoneura^  with  venations  of  fore-  and  hind- 
wings  closely  similar  and  of  primitive  design.  (This  includes 
Micropterygithe  and  Hepialidce). 

B.  Lepidoptera  Beteroneura,  with  the  venation  of  the  hind- 
wing  reduced,  and  differing  widely  from  that  of  the  forewing. 
(This  includes  all  the  rest). 

Explanation  of  jS'otatioii   used  in  the   Text-Jigures. 

All  the  main  veins  (C,  Sc,  R,  M,  Cu,  and  A)  and  their  branches, 
as  named  in  the  Table  of  Homologies  on  p. 172.      In  addition  : — 

Closed  cells  (primary):  dc,  discoidal  or  radial  cell;  mc,  median 
cell.     (Secondary)  :  L.,  the  Lepidopterous  "  cell.'" 

Junctions  or  forkings  of  main  veins  :  cuf.,  first  forking  of  Cu; 
cuj'.,  second  forking  of  Cu  (Cuj);  mf.,  the  thyridium,  or  median 
forking;  r/.,  first  forking  of  R;  rf .,  second  forking  of  R  (Rs). 

The  five  primary  Apical  Forks :  A/1  (between  R._,  and  R^); 
Af2  (between  R,  and  R,);  AfS  (between  M^  and  M.);  Af4  (be- 
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tween  M3  and  M4);  Afo^  between  Cuia  and  Cuii, — ft.  =  ptero- 
stigma. 

Postscript  (added  April  16th,  1917). —  Since  the  above  was 
written,  I  have  carried  out  an  exhaustive  study  of  the  Austra- 
lian Mecoptera  (Scorpion-flies)  in  my  collection.  These  consist 
of  representatives  of  the  families  Bittacidca,  Choristidce,  and  a 
remarkable  new  family  of  very  small  Scorpion-flies,  which  will 
be  dealt  with  in  a  separate  paper.  As  'these  last  are  strong- 
flying  insects,  in  which  the  wings  appear  to  be  connected  during 
flight,  I  examined  their  wings  for  signs  of  a  coupling-apparatus. 
I  found  that  they  all  possessed  a  well-formed  basal  coupling- 
apparatus  of  the  type  described  for  the  Neuroptera  Planipennia, 
viz.,  a  juyal  lobe  near  the  base  of  the  forewing  posteriorly,  and 
a  juyal  process  anteriorly  on  the  base  of  the  costa  of  the  hind- 
wing.  From  this  jugal  process  there  arise  two  strong  bristles 
directed  obliquely  outwards,  so  as  to  constitute  a  true  frenulum, 
exactly  homologous  with  that  found  in  Planipennia,  and  in  the 
females  of  many  moths.  The  same  structures  are  present  in 
Choristidce,  but  smaller,  while  their  vestiges  can  be  seen  even  in 
the  Bittacidce. 

Since,  therefore,  the  frenulum  has  been  shown  now  to  occur 
normally  in  three  Orders,  while  the  juyum  (as  developed  iu  the 
Hepialidce)  is  not  to  be  paralleled  outside  the  Order  Lepidoptera, 
it  is  clear  that  we  must  revise  our  ideas  of  the  relative  archaism 
of  the  Jugatai  and  Frenatse.  The  original  or  ancestral  Lepi- 
dopteron  must  have  possessed  a  frenulum  derived  from  an 
ancestor  common  to  the  Lepidoptera,  Mecoptera,  and  Plani- 
pennia. On  the  other  hand,  the  jugum  of  Hepialidct  must  have 
been  a  very  early  specialisation  developed  from  the  ancestral 
jugal  lobe  of  the  forewing,  with  complete  loss  of  the  original 
frenulum  on  the  hindwing.  The  Micropterygidtt  must  have 
followed  a  somewhat  similar  (possibly  even  earlier)  line  of 
specialisation. 

The  Frenatai  or  Heteroneura,  then,  are  the  main  stem  of  the 
Lepidoptera,  while  the  Jugatte  or  Homoneura  are  an  archaic 
side-branch,  from  which  no  other  existing  families  of  the  Order 
can  possibly  have  been  derived.  it.J.T. 
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No.l.  Planipennia,  Trichoptera,  and  the  new  Order 
Protomecoptera. 

By  R    J.  TiLLYARD,  M.A.,  B.Sc,  F.L.S.,  F.E.S.,  Linnkan 
Maclkay  Fellow  of  the  Society  in  Zoology. 

(Plates  vii.-ix.,  and  seven  Text-figs.) 

Introduction. 

The  present  paper  deals  with  a  portion  of  the  ver}'  interesting 
fossil  insects  recently  obtained  from  the  Ipswich  Beds  b)'  Mr.  B. 
Dunstan,  Chief  Government  Geologist  of  Queensland,  to  whom 
I  am  much  indebted  for  the  opportunity  of  studying  such  fine 
and,  in  many  respects,  unique  material.  This  collection  may  be 
looked  upon  as  the  third  collection  of  insect  fossils  made  at 
Ipswich.  The  first,  or  Simmonds  Collection,  was  made  in  1890 
by  Mr.  T.  H.  Simmonds,  of  Brisbane,  and  the  specimens  were 
described  by  Etheridge  and  Olliff  in  the  same  year.*  In  1909, 
Mr.  Dunstan  made  a  second  collection  of  insects  from  the  same 
locality.  These  were  sent  to  me  for  study  in  1913,  together 
with  some  fossil  insects  from  other  beds  in  Queensland  and  New 
South  Wales.  All  these  were  dealt  with  in  a  paper  published 
last  year  by  the  Queensland  Geological  Survey. f     In  this  paper, 


*The  Mesozoie  and  Tertiary  Insects  of  New  South  Wales  [and  Queens- 
land]. Geol.  Survey  of  N.S.W.  Memoirs,  Paleeontology,  No. 7,  pp.i^)-22, 
two  plates,  1890. 

t  Mesozoie  and  Tertiary  Insects  of  Queensland  and  New  South  Wales. 
Queensland  Geol.  Survej^  Publication  No.2o3,  pp.  1-47,  nine  plates,  six 
text-figs,  1916.     (Stratigraphical  Features,  by  B.  Dunstan,  pp.  1-13). 
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the  total  of  iiamed  Ipswich  fossils  was  brought  up  to  twenty-two, 
representing  the  following  Orders  : — 


Order. 


Genera.   \  Species. 


Blattoidea 

Protorthoptera 

Coleoptera 

Odonata 

Meeoptera 

Lepidoptera 

Protohemiptera 

Hemiptera 


1 

!             1 

2 

i         2 

5 

\       14 

1 

\         1 

j         1 

!            1 

Total,  8 


13 


22 


In  dealing  with  the  stratigraphy  of  the  Ipswich  Beds,*  Mr. 
Dunstan  places  the  fossil  insect  bed  as  most  probably  Upper 
Triassic.  The  assemblage  of  insects  so  far  revealed  from  these 
beds  comprises  a  series  of  forms  which,  judged  by  the  succession 
of  strata  in  the  Northern  Hemisphere,  range  from  Upper  Car- 
boniferous to  Jurassic;  some  of  the  latter  differing  very  little 
from  forms  still  living  in  Australia  to-day.  It  would  seem  to  be 
useless  to  discuss,  at  present,  the  question  of  the  exact  age  of 
the  Ipswich  fossil  insect  bed,  since  the  data  required  fbr  correla- 
tion with  beds  of  known  age  are  not  yet  available.  What  is  of 
importance  to  entomologists,  however,  is  the  fact  that  the 
Ipswich  Insects  are  undoubtedly,  in  most  respects,  more  special- 
ised than  the  Upper  Carboniferous  and  Permian  Insects  of  the 
Northern  Hemisphere;  while,  at  the  same  time,  they  are,  on  the 
whole,  undoubtedly  more  archaic  than  the  assemblage  of  forms 
known  from  the  Lower  Lias.  To  give  a  striking  example,  the 
dragonfly  Mesophlebia  antinodalis  Tillyard,  from  Ipswich,  is 
intermediate  between  the  Carboniferous  Protodonata,  in  which 
no  nodus  was  formed,  and  the  Liassic  Odonata,  in  which  the 
same  structure  of  the  wing  was  completely  formed.  In  other 
words,  the  intermediate   condition  of  nodus-formation,  seen  in 


Op.  cit,,  No.2o3,  pp.  1-18. 
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Mesophlebia,  is  the  condition  that  would  be  expected  to  be  found 
in  Triassic  dragonfiies  from  the  Northern  Hemisphere,  if  such 
were  available.  Similarly,  it  will  be  seen  that  the  Caddis-flies 
described  in  this  paper  are  definitely  more  archaic  than  the 
known  Liassic  forms.  The  value  of  the  Ipswich  fossils,  there- 
fore, lies  in  this,  that  they  are  gradually  filling  up  the  gaps  left 
in  Insect  Phylogeny,  by  the  unfortunate  hiatus  in  the  Trias  of 
the  Northern  Hemisphere.  Whether  we  designate  these  fossils 
as  Triassic  or  Trias-Jura  matters  little,  in  comparison  with  the 
fact  that  they  contain,  amongst  their  number,  forms  which,  if 
they  were  ever  present  in  the  Northern  Hemisphere,  could  only 
have  been  Triassic. 

Chiefly  as  a  result  of  the  interest  attached  to  the  specimens 
described  by  me  from  Mr.  Dunstan's  1909  collection,  further 
work  was  carried  on  at  Ipswich  in  1915-16.  Owing  to  the  sharp 
angle  of  dip,  the  fossil  bed  cannot  be  followed  down  very  far 
without  removing  a  great  deal  of  overburden.  Under  Mr. 
Dunstan's  close  supervision,  this  has  been  carefully  carried  out 
by  Mr.  Wilcox,  the  shale  being  removed  in  large  pieces  to  the 
Geological  Survey  in  Brisbane,  where  it  was  delaminated  with 
great  care.  The  rock  taken  from  some  distance  below  the 
originally  exposed  surface  has  proved  hard,  and  not  easily 
delaminable.  It  would  also  appear  to  be  much  poorer  in  insect 
fossils  than  the  rock  nearer  the  surface;  but  this  may  be,  in 
reality,  only  due  to  the  difliculty  of  splitting  it  up  sufliciently. 
The  result  of  the  examination  of  a  considerable  quantity  of  this 
rock  has  been  the  formation  of  the  new  collection  of  Ipswich 
fossil  insects,  which  I  hope  to  deal  with  in  this  series  of  papers. 
Mr.  Dunstan  informs  me  that  the  total  number  of  specimens 
approaches  two  hundred.  Most  of  these,  however,  are  either 
Coleopterous  elytra,  Blattoid  tegmina,  or  fragments  of  wings 
that  do  not  merit  a  name;  so  that  the  number  of  recognisable 
new  forms  will  be  very  much  smaller.  The  study  pf  these  forms 
is  a  matter  of  great  difliculty,  requiring  much  care  and  maturity 
of  thought.  With  an  entirely  new  type  of  wing,  it  is  much 
wiser  to  withhold  publication  for  at  least  a  year,  while  the 
peculiarities  of  the  venation  can  be  turned  over  and  over  in  one's 
13 
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mind,  and  a  matured  judgment  given.  Thus  I  have  found  it 
impossible  to  offer  a  complete  account  of  these  fossils  in  a  single 
paper,  without  serious  delay  in  the  writing  of  it.  The  alterna- 
tive is  to  deal  with  each  Order  separately,  and  to  publish  the 
results  in  a  series  of  shorter  papers.  This  1  have  determined  to 
do.  The  present  paper,  dealing  with  the  Orders  Planipennia 
and  Trichoptera,  and  the  new  Order  Protomecoptera,  is  the  first 
of  this  series. 

Order  NEUROPTERA  PLANIPENNIA. 

Family  P  R  o  h  k  m  e  r  o  r  1 1  d  ^  Handlirsch. 

Genus  Protopsychopsis,  n.g,     (Plate  vii.,  fig. 3). 

Wings  broad,  moderately  pointed,  with  a  large  number  of 
forked  apical  veins.  Costal  margin  moderately  broad  (not  as 
broad  as  in  Psychopsis),  with  numerous  costal  cross-veins,  some 
forked.  8c  and  R  separated  by  cross-veins:  di stall)-,  8c  and  R 
approach  close  to  one  another  some  little  distance  before  the 
apex,  and  are  there  joined  by  the  last  of  a  series  of  cross-veins; 
at  this  point,  the  end  of  Sc  turns  obliquely  upwards  as  a  slanting- 
forked  vein  to  the  costal  border,  while  R  runs  almost  straight 
on,  to  end  somewhat  above  the  apex.  R  and  Rs  more  widely 
separated  than  are  8c  and  R;  numerous  cross-veins  traverse  the 
space  between  them,  and  continue  well  beyond  the  last  cross- 
vein  from  Sc  to  R.  Rs  gives  off  at  least  twelve  branches  (Sj- 
Sjo),  running  longitudinally  through  the  wing  at  a  slight  in- 
clination from  Rs,  and  subparallel  to  one  another.  The  cross- 
veins  between  these  branches  of  Rs  are  exceedingly  delicate,  and 
only  discernible  in  strong  oblique  light.  There  are  two  rows  of 
gradate  veins  arranged  into  almost  complete  transverse  lines 
across  the  wing;  the  more  distal  series  lies  below  the  extreme 
ending  of  Sc  on  the  wing-margin,  and  runs  from  R  down  to 
Sjo;  the  more  proximal  series  lies  twice  as  far  from  the  apex  as 
does  the  former  series,  and  runs  from  8..  to  Sjo.  Between  these 
lies  an  intermediate  series,  forming  a  set  of  steps  from  S2  to 
below  Sj.,;  this  series  starts  close  to  the  outer  series,  then  curves 
away  from  it,  and  ends  up  below  8^^  very  close  to  the  inner  series. 
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Some  other  scattered  cross-veins  are  present,  but  are  not  easily 
discernible.      [Pvest  of  wing  missing]. 

G  e  n  o  t  V  p  ©1  P rotopsijchopsis  venosfi,  n.sp. 

This  genus  would  appear  to  be  very  closely  allied  tu  Bionyid- 
artieUa  Handlirsch,  and  Mesopsi/chopsisYL-AwdVuiiiLh,  both  Jurassic 
forms,  but  differs  from  them  in  possessing  a  broader  costal  field 
apically,  and  in  the  presence  of  the  three  gradate  series.  It  is 
also  tindoubtedly  closely  allied  to  our  Australian  genus  Fsydiop 
sis,  which  is  one  of  the  most  archaic  forms  of  Planipennia  still 
existing.  The  arrangement  of  the  gradate  series,  some  as  com- 
plete straight  lines  across  the  wing,  and  some  as  step-veins,  is 
exactly  tliat  found  in  Fsychopsis.  Frofo^jsychopsis,  however, 
differs  from  Fsychopsis  in  not  having  the  costal  field  unduly 
widened,  and  in  lacking  (as 
far  as  we  can  see  in  the  frag  Sc.. 
ment  preserved)  the  multiple  -^••-•y  |    |   [    I   T  I  'rf 


A. 

B. 


C. 


Text-tiir.l. 


forkings  of  the  costal  cross- 
veins,  and  their  breaking  up 
by  cross-veinlets,  which  is 
characteristic  of  Fsychopsis. 
Also,  in  Fsychopsis,  Sc  and  11 
stand  further  apart,  and  there 
is  a  linking-up  of  Sc,  R,  and 
lis  distal ly  by  two  strong 
cross- veins,  which  close  off  the 
closely-veined  njarginal  area 
from  the  three  strong  main  veins  with  their  intermediate  cross- 
veins.  In  Psycliopsis  illidgei,  however,  this  arrangement 
remains  only  partially  completed,  so  th'dt  Frolopsychopsis  venosa, 
Fsychopsis  ilHdyei,  and  Fs.  e/eymis,  for  instance,  form  (for  this 
character)  a  phylogenetic  series,  as  shown  in  Text-lig.J. 

There  can  be  little  doubt  that  our  rec-.ent  genus  Fsychopsis  is 
a  direct   descendant   from    a    form    similar    U)   Frotopsychopsis. 

*  Phyloweny  of  the  distal  ends  of  Sc,  R,  and  Rs  in  Protopsychop'^is  and 
Fsychop'<if<.  A,  oldest  stage  (Protopsi/chopsis  renof<a,  n.g.  et  sp. ).  B, 
intermediate  stage  (Psf/rliop-^is!  illidyd  Froggatt).  C,  final  stage  (Fi<ychop- 
sis  elegansiiwr.),  with  the  three  veins  strongly  linked  together  ])j' cross- 
veins. 
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That  beii]g  so,  it  becomes  questionable  wliether  Handlirsch's 
family  ProhemerohiidcB  ought  to  be  retained,  especially  as  the 
name  is  misleading,  and  suggests  that  they  were  ancestors  of  the 
Hemei'obiithp,,  with  whi(;h  they  almost  certainly  had  nothing  to 
do.  All  these  forms  might  well  be  classed  as  Psijchopsidce. 
Protopsychopsis   venosa,  n.sp.     (Plate  viii.,  fig.3). 

Characters  as  for  the  genus.  [Only  the  apical  portion  of  the 
wing  preserved].  All  the  venation  beautifully  preserved,  except 
for  the  more  basal  portion  above  8c,  which  is  indistinct.  The 
furrows  between  the  sectors  are  very  clearly  shown,  but  have 
not  been  drawn  in  the  plate,  in  order  to  keep  the  venational 
scheme  quite  obvious. 

Measureynents  of  fragment  :  greatest  length  9*5  mm.,  greatest 
breadth  7  "3  mm.  The  complete  wing  would  probably  be  30mm. 
long,  and  15  mm.  across  at  its  greatest  width. 

Type,  Specimen  No.lGOa.     (Coll.  Queensland  Geol.  Survey). 

Order  TKICHOPTERA. 
Family  M  E  s  o  p  s  y  c  H  i  d  ^,  fam.nov.  ( Plate  vii.). 
Characters  of  Forewing.  —  A  long  pterostigmatic  region  pre- 
sent, not  strongly  chitinised,  closed  off  proximally  by  a  cross- 
vein  between  Sc  and  R.  Costal  space  with  extra  cross- 
veins  present.  Rj  joined  to  R^,  near  apex  by  means  of  a  cross- 
vein  or  ol:)lique  posterior  branch.  All  five  apical  forks  present, 
and  at  least  one  of  them  divided  into  two  or  more  separate  cells, 
by  cross-veins  not  'present  in  recent  forms.  Apical  fork  2  wiih 
wing  point  present.  Discoidal  and  median  cells  present,  com- 
pletely closed,  separated  by  an  extra  closed  (subdiscoidal)  cell 
between  Rg  and  M^.  Thyridium-cell  present  or  absent.  Cubital 
veins  variable.      [Anal  area  not  preserved]. 

With   the   above   definition  of   the   family,    the  two  beautiful 
forewings  represented  in  the  present  collection  may  be  jDlaced  in 
two  separate  genera  as  follows  :  — 
Thyridium-cell  absent;  apical  fork  2  divided  into  three  p(jlj'gonal  cells,  1)3' 

means  of  two  cross-veins  and  zig-zagging  of  R4  and  Rg 

Genus  Mesopsyche,  n.g. 

Thyridium-cell  present;  apical  fork  8  divided  into  two  cells 

Genus  Triassopsyche,  n.  ii. 
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Genus  ^Iesopsyche,  n.g.     (Text-fig. 2,  and  Plate  vii.,  fig.l). 

To  tlie  characters  of  the  family,  as  given  above,  we  add  the 
following  generic  characters  :  — Two  costal  cross-veins  preserved 
(probably  three  or  more  in  complete  wing).  8c  and  K  run 
parallel  and  very  close  together.  Pterostigmatic  region  long 
and  narrow,  the  proximal  cross-vein  descending  oV)liquely  from 
Sc  at  its  distal  end.       Rj  joined   to  Kg  by  a  single  backwardly 


Text-tig. -2. 
Restoration  of  foiewiiig  of  Mtf^opsyrJie  friarco/afa,  n.g.  et  sp. ,  (  x  7) 
lettering,  see  P^xplanation  of  Plates. 


For 


slanting  cross-vein  above  Af.l.  Discoidal  cell  (dc)  elongated, 
hexagonal,  with  Af.l  and  Af.2  both  sessile  upon  it.  Beyond 
distal  side  of  dc,  an  extra  cross-vein  connects  Kg  with  R4.  In 
Af.2,  three  separate  cells  (Text-fig.2, /^c^c)  are  formed  by  means 
of  two  connecting  cross-veins  and  weak  zig-zaggingof  K4  and  Kg. 
Wing-point  (6!;>)  placed  in  Af.2  not  far  from  the  forking  of  K4 
from  Rg.  8ubdiscoidal  cell  {sdc)  elongated,  hexagonal.  Median 
cell  (mc)  an  irregular  pentagon,  with  Af.4  strongly  sessile  upon 
it,  Af.3  just  arising  from  its  upper  distal  angle.  Thyridium  (t) 
placed  directly  under  the  main  forking  of  Rs.  Thyridium-cell  (tg) 
absent.  Cu  apparently  fused  with  M  basally,  aij'  placed  well 
basad  (under  second  costal  cross-vein)  and  consequently  Af.5  of 
great  lengtli. 

So  much  of  this  wing  is  preserved,  with  the  details  of  venatioii 
beautifully  clear,   that   there   is   no  difficulty  in   restoring  it  to 
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its  complete  form.  This  I  have  done  in  Text-fig. 2.  The  only 
doubtful  point  is  as  to  the  form  of  the  anal  area,  which  I  have 
restored  on  the  typical  Trichopterous  plan  of  a  long  curved 
arculus  {'trc),  with  veins  2A  and  3A  falling  obliquely  upon  it 
from  above. 

Genotype,    Mesopsyche  iriareolafa,  n.sp. 

Mksopsyche  triareolata,  n.sp. 
(Text-fig.2,  and  Plate  viii.,  fig.l). 

Forewing  elongated,  rather  narrow,  the  anterior-  border 
scarcely  curved  at  all  right  from  base  to  tip.  Distal  half  of 
wing  tapering  to  a  bluntly  pointed  tip.  Af.l  at  apex  of  wing, 
Af.2  well  below  it. 

Greatest  length  of  fragment,  13  mm.;  greatest  breadth,  5*8  mm. 
Total  length  of  restored  wing,  about  16-5  mm.  Probable  ex- 
panse of  wings  in  the  original  insect,  33  mm. 

Ty  p  e,  ►Specimen  No.llO  (Coll.  Queensland  Geol.  Survey). 

A  discussion  of  the  relationship  of  the  genus  Mesopsyche  with 
recent  forms  will  be  found  on  p. 

Genus  Tkiassopsyche,  n.g.     (Text-fig. 3,  and  Plate  vii.,  fig.2). 

To  the  characters  of  the  family  Mesopsychidce,  we  add  the 
following  : — Numerous  costal  cross-veins  present  (three  preserved 
distally  in  a  short  space).  Sc  and  Pv  not  close  together,  sub- 
parallel.  Towards  its  distal  end,  Sc  throws  off  an  oblique  cross- 
vein  to  C,  and  takes  a  short  sharp  bend  downwards  to  the  point 
at  which  it  is  connected  to  Rj  by  a  cross-vein;  it  then  continues 
in  a  gentle  curve  onward,  finalh^  uniting  with  C  at  a  point  lying 
nearly  half-way  along  the  total  length  of  the  pterostigmatic 
region  (as  measured  from  the  proximal  cross-vein  to  apex  of  K,). 
Consequently,  pterostigmatic  region  very  long,  of  irregular  shape, 
narrowed  proximally  and  broadened  out  in  middle.  lij  con- 
nected with  K2^y  3-  cross-vein  descending  from  middle  of  pt  on  to 
dc.  Pvj  also  forks  distally,  the  lower  branch  running  slantingly 
into  Ro  well  before  the  margin  of  the  wing.  Discoidal  cell  (ac) 
elongated,  hexagonal,  distinctly  broader  than  in  Mr^sojibydie,  but 
of  very  similar  general  shape,   with  Af.l   and  Af.2  both  sessile 
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upon  it.  Apparentl}^  a  small  extra  apical  forking  of  Rg  in  Af.2. 
Beyond  dc,  no  extra  cross-vein  between  l^.  and  R4.  No  cross- 
veins  in  Af.2;  the  wing-point  (sp)  not  clearly  shown,  but  ap- 
parently present  just  below  the  distal  side  of  dc.  Subdiscoidal 
cell  {sdr)  present,  shaped  as  in  Mesopsyche,  but  considerably 
broader.  Median  cell  {rtic)  present,  of  more  regular  shape 
than  in  Metioiisyche.  Af.4  strongly  sessile  upon  it.  Af.3 
either  slightly  sessile,  or  just  arising  from  its  upper  distal  angle 
(as  in  Mesopsyche).  Af.3  divided  into  two  cells  by  an  extra 
cross-vein  joining  Mj  and  Mo.  Thyridium  (t)  placed  directly 
under  the  main  forking  of  Rs  (as  in  Mesopsyche).  Thyridium- 
cell  (tc)  present,  elongated,  pentagonal,  closed  off  distally  by  a 
strong  cross-vein  from  M4  to  the  weakly  zig-zagged  Cuj.  A 
second  cross-vein,  parallel  to  this,  separates  off  a  post-thyridial 
cell  (ptc)  between  M4  and  Cui.  Only  the  distal  portion  of  Cu  is 
preserved;  apparently  Cu.,  fuses  with  lA  not  far  from  the  wing- 
border,  and  the  very  irregularly  formed  Af.5  is  divided  into  two 
cells  by  means  of  a  cross-vein  dropped  from  Cuj  obliquely  on  to 
1A  +  Cu2  almost  at  the  wing-margin. 

Genotype,    7'riassopsyche  dunstani,  n.sp. 

Though  not  so  well  preserved  as  the  wing  of  Mesopsyche,  3^et 
this  fossil  shows  most  of  the  details  necessary  for  a  reconstruc- 
tion to  be  possible.  Several  of  the  cross- veins  are  not  com- 
pletely preserved  (see  Plate  vii.,  fig. 2).  There  is  a  roughly 
raised  linear  mark  extending  between  M-M4  and  Cu-Cu,,  which 
at  first  sight  looks  as  if  it  might  be  covering  a  main  vein.  Fortu- 
nately, as  Cuj  is  always  a  well-marked  convex  vein,  it  was  pos- 
sible to  determine  tliis  question  definitely.  For,  in  the  fossil, 
the  vein  marked  Cuj  is  definitely  convex,  and  hence  there  can 
be  no  main  vein  between  it  and  M-M4.  The  vein  marked  lA  is 
so  determined  because,  at  the  point  where  it  is  broken  off"  proxi- 
mally  in  the  fossil,  it  is  definitely  diverginy  proximad  from  Cu. 
Had  it  been  converging,  it  would  have  been  determined  as  Cug, 
and  the  vein  marked  Cu.^  in  the  figures  would  have  been  con- 
sidered a  specialised  cross-vein. 

In  Text-fig. 3,  I  have  attempted  the  restoration  of  this  fine 
wing,  which  must  be  reckoned  among  the  largest  Trichopterous 
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wings  known  to  have  existed  outside  the  Fhryc/arieidcf^  and 
LiinnephilidcK.  The  provisional  restoration  of  the  missint;  anal 
area  is  drawn  on  the  same  lines  as  that  for  Mesopsyche. 


1A+Cu2  ')u^^ 


Text-fig.  8. 
Restoi^ation  of  forewing  of  Trkissopsyche  dnnatavi,  n.g,  et  sp.,  { 
For  lettering,  see  Explanation  of  Plates. 


oS). 


Triassopsyche  dunstani,  n.sp.    (Text-fig. 3,  and  Plate  vii.,  fig.2). 

Forewing  elongated,  moderately  broad,  both  anterior  and  pos 
terior  borders  well  curved  distall3^  Apex  moderately  pointed. 
Af.2  ai,  apex  of  wing,  Af.l  placed  well  before  it. 

Greatest  length  of  fragment,  13-5  mm.;  greatest  breadtii,  (:>-i^ 
mm.  Total  length  of  restored  wing,  about  19  mm.  Probable 
expanse  of  wing  in  the  original  insect,  405  mm. 

Type,   Specimen  No. 128a.    (Coll.  Queensland  Geol.  Survey). 

These  two  fossil  wings,  Mesopsyche  and  Triassoj)syche,  are  of 
very  great  interest,  not  only  because  they  are  the  oldest  fossil 
Trichoptera  yet  discovered,  but  also  because  they  are,  in  actual 
wing-venational  structure,  very  much  more  archaic  than  anything 
yet  discovered  in  this  Order.  The  Liassic  Necrotauliidce,  de- 
scribed from  the  beds  of  Dobbertin  (Mecklenburg)  and  Aust 
(England),  are  a  series  of  very  small  wings,  ranging  from  3  mm. 
to  7  mm.  in  length,  the  forewings  possessing  either  four  or  five 
apical  forks,  the  hind  wings  four.  Most  of  these  wings  have  no 
cross-veins,  and,  consequently,  no  closed  cells  of  any  kind.      One 
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or  two,  however,  have  a  closed  discoidal  cell,  and  one  of  the 
largest  forms,  Necrotaulius  major  Handlirsch,  probably  possessed 
a  median  cell  as  well.  This  latter  form  would  come  nearest  to 
our  Ipswich  fossils,  since  it  agrees  with  them  in  having  both 
Af.l  and  Af.'2  sessile  upon  dc,  and  Af.4  sessile  upon  mc,  while 
Af.3  appears  to  be  just  sessile  upon  the  upper  distal  end  of  the 
same  cell.  In  all  other  respects,  the  NecrotauHidce  must  be  con 
sidered  as  considerably  specialised  by  reduction,  and  loss  of  the 
archaic  cross-venation  inherited  from  Panorpoid  ancestors. 


^1--BLA  R,  Af, 


Text-fig.  4. 

Forewing  of  Hydrop.'njche  sp.,  for  comparison  with  Text-figs.  2  and  3. 

(After  Ulnier). 

Thus  our  new  fossils  are  seen  to  stand  in  a  much  closer 
ancestral  relationship  with  some  of  the  more  archaic  present-day 
families  than  they  do  with  the  Liassic  NecrotauHidce;  and  it 
seems  exceedingly  probable  that  we  have  in  Australia,  alive 
to-day,  genera  directly  descended  from  them.  Unfortunately, 
the  Australian  Trichopterous  fauna,  though  both  abundant  and 
remarkable,  has  so  far  been  hardly  touched,*  so  that  we  are 
compelled  to  make  a  more  general  comparison  with  known  forms 
from  other  parts  of  the  world.     On  these  lines,  I  must  indicate 

*  Onlj'  thirteen  species  have,  so  far,  been  described  from  Australia  and 
Tasmania;   but  I  have,    in   my  own  collection   alone,   nearly    a    hundred 
species,  man}'  being  closely  related  to  New  Zealand  forms, 
14 
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the  H ydropsychinm  as  being  the  closest  existing  relatives  of  the 
Mesopnychidie,  both  in  the  general  shape  of  the  forewing,  the 
relationships  of  the  main  veins  and  branches  inter  se,  and,  in 
particular,  the  structure  of  the  discoidal  and  median  cells  {cf. 
Text-figs.  2,  3,  4). 

If  we  compare  the  forewings  of  Mesojy^yche  and  Trinssojysyche 
with  that  of  llydro-psyche  (Text-fig. 4),  we  shall  notice  the  follow- 
ing resemblances  and  differences  :  — 

(1)  The  general  shape  of  Hydropityche  closely  resembles  that 
of  Triassopsyche.  Mesopsyche  has  a  wing  distinctly  narrower 
than  that  of  most  Hydropsy chince . 

(2)  Hydropsyche  has  lost  all  but  the  most  basal  of  the  costal 
cross-veins.  There  are,  however,  a  number  of  recent  genera  of 
Hydropsychhuf  possessing  one  or  more  extra  costal  cross-veins, 
e  g.,  ChJorop)syc.h6^  ^thalojUera,  Amphipfiyche,  Phcniostoma,  and 
Polymoiyhaniaihs.  We  may  see  in  this  a  persistent  archaic  char- 
acter handed  down  from  ancestors  closely  resembling  our  two 
Ipswich  genera. 

(3)  In  Hydropsyche,  the  ptei-ostigmatic  area  has  become  re- 
duced and  left  incomplete  proximally,  by  loss  of  the  cross-vein 
below  Sc.  There  are  other  genera  of  Hydropsy  china',  however, 
in  which  the  cross-vein  still  persists  (e.g.,  Smicridea). 

(4)  In  Hydropsyche,  Af.l  is  no  longer  sessile  upon  dc,  but  has 
become  distinctly  stalked.  Similarly,  Af.3  is  stalked  from  mc. 
Af.2  and  Af.4  remain  sessile  upon  dc  and  mc  respectiveh',  but 
not  so  completely  as  in  the  Mesopsychidce.  The  character  of 
possessing  all  four  forks  (Af.  1-Af  4)  sessile  upon  their  respective 
cells  is  retained  in  a  few  recent  genera,  e.g.,  Anisocentropus  in 
the  ('alamoceratidie.  In  this  latter  genus,  the  structure  of  dc 
and  mc  and  the  forks  arising  from  them  very  closely  resembles 
that  seen  in  7\ias8opsyche.  The  importance  of  this  character, 
from  a  phylogenetic  standpoint,  may  perhaps  be  emphasised  by 
a  phylogenetic  diagram  (Text-fig. 5),  in  which  all  stages  are 
shown,  from  the  original  archaic  formation  (A)  down  to  the 
most  advanced  ceenogenetic  form  (D),  in  which  the  two  forks 
are  stalked.  In  this  diagram,  the  cell  may  be  taken  either  as  dc 
or  mc:  if  the  former,  the  upper  fork  is  Af.l,  the  lower  Af.2;  if 
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the  latter,  the  forks  are  Af.3  and  Af.4  respectively.  Besides 
this  direct  phylogenetic  line,  one  or  both  of  the  forks  may  be 
lost  at  any  stage  of  the  reduction,  by  suppression  of  a  branch. 
Thus,  in  the  Leptoceridce,  Oecetis  (N.  Zealand)  keeps  dc  present 
and  Af.l  sessile,  but  Af.2  is  completely  lost;  while  the  allied 
Triplectides  (Australia)  has  progressed  one  stage  further,  having 
Af  1  strongly  stalked, 

(5)  The  thyridium-cell  {tc) 
is  present  in  Hydropsyche 
and  Trias sopsyche,  absent  in 
Mesopsyche.  If,  however, 
the  latter  had  a  single  cross- 
vein  from  M3_|.4  to  Cuj,  its 
tc  would  closely  resemble 
that  of  Hydropsyche  in  shape 
and  position. 

(6)  The  excess  cells  of 
Mesopsychidce :  here  the 
Mesop.sychidce  o£fer  a  con- 
trast, not  only  with  the 
Hydropsy chiiue,  but  with  all 
recent  Trichoptera.  In  the 
marine  caddis-fly,  Philauisus 
plebejus  Walker  (Australia 
and  N.  Zealand),  there  is  a 
small  subdiscoidal  cell  which 
may  be  comparable  with  the  large  sdc  of  Mesopsychidce;  but,  in 
nearly  all  recent  genera,  there  is  nothing  comparable  with  it. 
The  three  post-discoidal  cells  (pdc)  of  Mesopsyche,  the  post- 
median   cell  (pmc)  of   Triassopsyche,  and   the  complicated   cell- 

"  Phylogeny  of  a  principal  cell  in  the  wings  of  Triehoptei'a.  A,  oldest 
stage,  with  both  end-forks  sessile  upon  the  cell.  B-C,  successive  reduction- 
stages  towards  D,  the  csenogenetic  stage,  with  both  end-forks  stalked. 
At  any  stage,  the  cross-vein  completing  the  cell  distally  may  be  lost,  or 
one  of  the  forks  may  be  reduced  to  a  simple  vein. — c,  the  cell;  r,  the  main 
vein,  t'i+2'  ^'3-1-4'  ^^^  branches  enclosing  the  cell  basally;  i\,  Vo,  the  branches 
enclosing  the  upper  fork,/;  v^,  v^,  the  branches  enclosing  the  lower  fork, 
/';  (c  represents  either  dc  or  mc;  v,  either  Rs  or  M). 


Text-fig.  5." 
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formation  distally  upon  (yUj  in  the  same  genus,  appear  to  be  the 
archaic  remains  of  an  originally  denser  cross-venation,  long 
since  lost,  and  not  seen  in  anv  recent  forms. 


Order  PROTOMECOPTERA,  ordo  nov. 

Large  insects,  with  venation  of  the  same  type  as  the  Mecoptera, 
but  much  denser.  The  whole  of  the  wing-membrane,  except  the 
pterostigma,  is  covered  with  an  abundant  meshwork  of  polygonal 
cellules,  at  the  junctions  of  which  are  developed  strong  hairs,  so 
that  the  whole  of  the  wing  is  densely  hairy.  Hairs  are  also 
present  upon  the  main  veins  and  transverse  veins. 

Between  Sc  and  anterior  border  of  wing,  a  strong  costal  vein 
(C)  is  present,  supported  al)ove  and  below  by  cross-veins,  and 
ending  at  least  half-way  along  the  anterior  border.  Upon  the 
apical  border  of  the  wing,  between  the  end  of  R  and  the  end  of 
Cui,  no  less  than  seventeen  longitudinal  veins  abut  (only  nine  in 
Mecopteia).  Venation  of  fore-  and  hindwings  closely  similar. 
Apical  half  of  wing  with  man\'  elongated  polygonal  cells 
of  large  size  present  (five-  to  seven-sided).  A  smooth  mem- 
branous pterostigma  present  upon  the  distal  end  of  R  in  both 
wings,  and  extending  into  the  space  between  R  and  Rs,  where 
it  ends  posteriori}'  upon  a  distinct  ]}terostig7natic  fiirroiv  {ptf), 
parallel  to  Rs. 

The  principal  differences  between  the  Orders  Mecoptera  and 
Protomecoptera  may  be  best  exhibited  in  the  following  table:  — 


Size ... 

Costal  vein... 

Fine  polj^gonal   network) 
of  cellules  I 

Hairs 


Xunil)er  of    loniritudinal 


veins  abutting  on  apical  I 
portion  of  wing-maroin,  j 
l)etween  R  and  Cuj  j 

Number  of  apical  forks  \ 
in  same  ai^ea  i 


Protomecoptera. 


Expanse  100  mm.  or  over 
present 

present 

present,   botli  on   veins 
and  membrane 

seventeen 


eight 


Mecoptera. 


Expanse  15-50  mm. 
absent 

absent 

absent,    oi-  only  very 
minute  liairs  present 


five 
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This  new  Order  is  proposed  for  the  reception  of  a  very 
remarkable  fossil  from  the  Ipswich  beds,  represented  by  fore- 
and  hindwings,  very  beautifully  preserved  The  insect  forms 
the  direct  connecting  link  between  the  Palaeozoic  PaUeodicty- 
optera  on  the  one  hand,  and  the  recent  Mecoptera  on  the  other. 
Tlie  Pala;odictyopterous  character  is  seen  in  the  primitive,  almost 
Blattoid,  scheme  of  venation  (which  is,  of  course,  preserved  also 
better  in  Mecoptera  than  in  any  other  recent  Order,  but  with 
great  reduction),  and  the  presence,  in  its  last  stage  of  evolution, 
of  the  dense  reticular  mesh  work  of  polygonal  cellules  so  charac- 
teristic of  this  ancient  Order.  In  the  Protomecoptera,  as  exem- 
plitied  by  this  Ipswich  fossil,  the  development  of  hairs  upon  both 
veins  and  membrane  is  very  pronounced:  and  the  wings  exhibit, 
in  a  remarkable  manner,  the  method  by  which  hairs  first  ap- 
peared upon  the  wing-membrane;  just  as  Mesogereo7i,  another 
Ipswich  fossil,  exhibits  the  first  formation  of  tubercles  in  the 
Hemipteroid  wing.  Another  exceedingly  archaic  character, 
long  since  lost  in  most  insect-wings,  is  the  presence  of  a  true 
costal  vein,  not  fused  w4th  the  costal  border  of  the  wing. 

The  Mecopterous  characters  are  very  obvious,  for  the  wings 
are  clearly  built  upon  the  Panoipid  venational  plan.  The 
essentials  of  this  are — 

(1)  Close  similarity  between  fore-  and  hind  wings,  with  onlv 
slight  differences  in  venation. 

(2)  Symmetrical  dichotomous  branchings  (bilateral  forks)  of 
Rs  and  M,  as  opposed  to  tlie  unilateral  or  unsymmetrical  fork- 
ings  of  these  same  veins  seen  in  the  Odonata,  Neuroptera,  etc. 

(3)  Transverse  veins  few,  and  so  arranged  as  to  support  the 
bilateral  forks.  Thus  are  formed  the  typically  Panorpoid 
elongated  polygonal  cells  of  large  size,  and  varying  fiom  five  to 
seven  sides.  The  true  Mecoptera  have,  typically,  twelve  of  these 
cells  lying  completely  within  the  wing  between  Rs  anteriorly 
and  M-M4  posteriorly,  but  the  number  may  be  i-educed  by  sup- 
pression of  cross-veins.  In  some  fossil  Mecoptera,  the  number 
may  be  greater.  In  the  Protomecoptera.  there  are  twe/nty  of 
these  same  cells. 

In  view  of  the  fact  that  some  of  the  present-day  ^Mecoptera, 
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(e.g.,  Panorpodes,  and  a  new  genus  recently  discovered  in  Aus- 
tralia) have  generalised  mouth-parts,  with  only  the  barest 
beginnings  of  the  tendency  towards  the  formation  of  the  pro- 
minent heak,  usually  supposed  to  be  typical  of  the  Order,  we  may 
reasonably  claim  that  the  mouth-parts  of  the  Proiomecoptera 
were  normally  mandibulate,  though  they  are  not  actually  pre- 
served for  us  in  the  fossil  state. 

It  is  important  to  bear  in  mind  that  true  Mecopterous  wings, 
allied  to  the  Australian  genus  Tceniochorista,  have  already  been 
found  in  the  Ipswich  beds.  Further,  I  am  able  to  state  defin- 
itely that  very  similar  forms  occur  in  the  Permo-Carboniferous 
strata  of  Newcastle,  N.S.W.,  and  are  being  studied  by  me  at 
the  present  time.  None  of  these  wings  show  the  Protomecop- 
terous  characters  seen  in  the  fossil  under  consideration.  This  is 
a  strong  argument  for  the  erection  of  a  new  Order.  For  it  is 
evident  that  these  Protomecopterous  wings  are  far  older,  evolu- 
tionarily,  than  are  the  Mecopterous  wings  of  the  Permo-Car- 
boniferous. Since,  however,  the  Mecoptera  must  have  descended, 
by  reduction,  from  Protomecopterous  forms,  it  follows  that  our 
Ipswich  fossil  must  be  a  representative  of  a  much  older  race, 
that  not  only  existed  side  by  side  with  the  true  Mecoptera  in 
Permo-Carboniferous  times,  but  preceded  them  in  the  Carbon- 
iferous. That  is,  the  dichotomy  between  Protomecoptera  and 
Mecoptera  took  place  in  Palaeozoic  times.  Thus  the  erection  of 
a  new  Order  is  justified  on  palseontological  as  well  as  on  morpho- 
logical grounds;  for  the  difi'erences  between  the  two  Orders  are, 
both  in  time  and  degree,  just  such  as  Handlirsch  has  relied  upon 
in  forming  most  of  his  other  fossil  Orders. 

We  must  remember,  too,  the  composite  character  of  the 
Ipswich  fauna.  I  have  already  shown  that  Protorthoptera  exist 
there  alongside  forms  differing  scarcely  at  all  from  insects  alive 
at  tiie  present  day,  and  that  Protohemiptera  and  Homoptera 
lived  side  by  side.  Alongside  a  true  Dragontiy,  there  has  recently 
been  found  another  new  type  that  is  undoubtedly  a  Protodonate! 
Thus  there  is  nothing  surprising  in  the  existence  of  Proto- 
mecoptera and  true  Mecoptera  side  by  side  in  these  fossil 
beds. 
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Family  Archipanorpid.e,  fam.nov. 

Characters  as  for  the  Order,  with  the  following  additions 
Large  insects,  with  a  wing-expanse  of  100  mm.  or  over.  Ptero- 
stigma  longer  and  narrower  in  hind  wing  than  in  forewing,  not 
reaching  proximally  to  Sc  in  either  wing.  8c  ends  up  on  the 
anterior  margin  of  the  M'ing  beyond  half-way  in  both  wings,  but 
not  so  far  in  hindwing  as  in  forewing.  Cu^  ends  up  on  posterior 
margin  a  little  before  the  level  of  the  pterostigma  in  forewing, 
considerably  before  the  same  level  in  hindwing.  C'Uo  probably 
present  in  botli  wings. 

Genus   Archipanorpa,  n.g. 
(Plate  viii.,  figs. 4-6;  Plate  ix.) 

Characters  as  for  the  family,  with  the  following  additions. 
Forewing  broadest  at  or  near  pterostigma,  hindwing  broadest 
just  before  half-way,  and  having  the  apical  third  distinctly  nar- 
rower than  in  forewing.  Pterostigma  of  forewing  rather  short, 
irregularly  shaped,  with  R  arching  up  within  it,  convexly  to  the 
wing-border.  Pterostigma  of  hindwing  long  and  narrow,  with  R 
running  almost  straight  through  it. 

Genotype,  Archipanorpa  magnijica,  n  sp. 

Archipanorpa  magnifica,  n.sp.  (Plate  viii.,  figs. 4-6:  Plate  ix.) 
This  species  is  represented  by  two  fine  fossil  wings,  Nos. 
106rt  and  120a,  in  the  Queensland  Geological  Survey's  Collec- 
tion. Of  these,  No.l06<(  is  the  better  preserved  specimen.  It 
shows  the  whole  of  the  wing  from  the  apex  to  a  level  slightly 
distad  from  the  origin  of  Rs.  A  transverse  fracture  of  the 
rock  has  destroyed  the  base.  The  total  length  of  this  fragment 
is  33  mm.,  its  greatest  breadth  13  nim.  The  specimen  represents 
a  cant  of  a  left  hindwing. 

No.  120a  is  not  so  well  preserved,  there  being  two  pieces  cut 
out  from  the  posterior  margin,  and  two  slight  cracks  running 
across  the  wing.  The  main  fracture,  which  appears  to  be  the 
same  break  that  cutoff  the  base  of  No.  106a,  (the  two  wings  were 
found  very  close  together)  has  cut  off  this  wing  more  obliquely, 
and  a  little  further  from  the  base  (see  Plate  viii.,  figs. 4-5).      The 
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total  length  of  the  fragment  is  30  mm.,  its  greatest  breadth 
14  mm.      It  represents  the  mould  of  a  right  j'orewing . 

The  method  of  determining  what  wing  a  given  specimen  repre- 
sents may  be  briefly  stated  as  follows.  In  the  Panorpoid  wing, 
there  are  two  strong  and  highly  convex  veins,  viz.,  R  and  Cuj. 
If  such  a  wing  became  fossilised,  and  a  cleavage  of  rock  later  on 
reveals  it,  there  should  be  a  cast  of  the  wing  showing  R  and 
Cuj  as  high  convex  ridges,  and  a  mould  showing  them  as  concave 
furrows.  In  the  mould,  also,  all  the  veins  will  be  concave 
grooves  111  themselves;  whereas,  in  the  cast,  thev  will  be  convex 
rods,  quite  apart  from  whether  they  stand  high  up  on  ridges  of 
the  wing  (as  R  and  Cui  do),  or  not.  Now  in  106a,  R  and 
Cuj  lie  upon  high  ridges,  and  all  the  veins  are  convex  rods: 
hence  it  must  be  a  cast;  and,  as  the  apex  lies  to  the  left,  it  must 
be  a  left  wing.  In  No.  120a,  R  and  Cu^  lie  at  the  bottom  of 
furrows,  and  all  the  veins  are  conclave  grooves;  hence  it  must  be 
a  mould;  and,  as  the  apex  lies  to  the  left,  it  must  have  been 
formed  by  a  right  wing  turned  over,  so  that  its  underside  lay 
uppermost. 

Further,  the  fore-  and  hindwings  of  all  Panorpids,  though 
closely  similar,  differ  in  the  following  points  : 

(1)  So  always  extends  further  towards  the  apex  in  the  fore- 
wing  than  in  the  hindwing. 

(2)  In  the  hindwing,  M  tends  to  become  fused  basally  with 
Cuj,  but  this  tendency  is  not  so  much  in  evidence  in  the 
forewing. 

(3)  In  the  forewing,  Cu,  ends  up  on  the  posterior  margin  of  the 
wing  somewhat  beyond  half-way.  In  the  hindwing,  it  reaches 
only  about  half-way,  or  less. 

Now,  if  we  compare  Nos.lOGa  and  120^,  we  see  at  once  that 
Sc  ends  up  much  further  from  the  apex  in  106«  than  it  does  in 
120a.  Further,  although  only  a  small  remnant  of  Cuj  is  left  in 
No.  120a,  yet  the  slant  of  this  vein  to  the  wing-axis  is  measur- 
ably less  than  in  106a.  The  measurements,  carefully  deter 
mined,  give  an  angle  of  23^  for  No.  120a,  31°  for  No.  106a. 
Measurements  made  to  determine  the  obliquity  of  corresponding 
portions  of  Cuj  in    Panorpa   confusa  give   22°  for  the  forewing. 
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33°  for  the  hindwing.  Hence  we  must  conclude,  from  the  com- 
bined evidence  of  both  Sc  and  Cuj,  that  No.  106a  represents  a 
hiitd?vi)i(j,  No.  120</.  a  foreiclny. 

Unfortunately,  not  quite  enough  of  the  main  stem  of  >]  is 
preserved  to  enable  us  to  say  definitely  with  what  vein  it  tends 
to  fuse  basally.  But,  as  the  condition  stated  above  in  (2)  is 
universally  present  in  Panorpid  wings  (even  in  the  archaic 
Merojje,  which  has  been  claimed,  with  good  reason,  to  be  a 
Palaeozoic  remnant),  there  is  no  reason  to  suppose  that  the  same 
rule  did  not  hold  for  our  fossil  wings.  Thus,  in  the  restoration 
of  these  wings  given  in  Plate  ix.,  I  have  correlated  character  (2) 
with  (1)  and  (3),  so  that  fore-  and  hindwings  are  to  be  distin- 
guished by  three  difi'erences,  as  in  recent  Mecoptera. 

The  Structure  and  tlairiness  of  the  Wimj-mertibrane.  —In  tlie 
figures  given  of  the  two  wings  (Plate  viii.,  figs. 4,  5:.  and  in  their 
restoration  (Plate  ix.),  I  have  purposely  omitted  the  finer  struc- 
ture of  the  wing-membrane,  w^iich  requires  to  be  studied  under 
a  higher  power.  The  structure  is  not  everywhere  equally  well 
preserved  in  all  parts  of  the  wing;  but  a  careful  search  soon 
reveals  a  number  of  places  at  which,  by  careful  use  of  oblique 
light,  the  remarkable  formation  of  the  wing-mem biane  can  be 
well  studied  and  interpreted.  Such  a  place  is  figured  in  Plate 
ix.,  fig. 6,  where  I  have  drawn  the  structures  seen  upon  and 
above  one  of  the  smaller  main  veins.  These  may  be  described 
as  follows  :  — 

(1)  Hairs  upan  the  veius. — Following  up  any  vein  under  a 
moderate  power,  there  will  be  found,  at  fairly  regular  intervals, 
the  typical  circular-based  tubercles  which  indicate  the  bases  of 
insertion  of  original  sti^'  hairs  or  bristles  upon  the  veins.  A 
comparison  with  a  cleared  and  mounted  wing  of  Myrmeleoii 
shows  that  these  tubercles  in  Archipanorpa  closely  resemble  those 
of  Myrmeleon  in  size  and  position;  if  anything,  those  of  Archi- 
panoi'pa  are  the  larger  in  proportion  to  the  size  of  the  veins, 
and  of  the  wing  as  a  whole.  Thus  we  see  that  Archipanorpa 
had  hdiry  veins,  as  in  the  Planipennia.  Pecent  Mecoptera  also 
possess  these  hairs,  but  they  are  not  usually  so  large  as  in 
Planipennia,  and  they  are  generally  more  abundant  and  closely 
set. 
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(2)  Polygonal  tneshivork  of  the  iviny-membraiLe  — Turning  from 
the  vein  to  the  membrane  alongside  it,  we  notice  at  once  that 
this  is  not  smootli,  but  is  thrown  into  innumerable  pits  and 
ridges,  with  tuljercles  appearing  upon  the  latter  in  many  places. 
Tn  places  where  this  structure  is  well-preserved,  it  will  be  seen 
that  the  ridges  form  an  irregular  polygonal  tneshivork,  enclosing 
sunken  areas  or  cellules  (shaded  in  Plate  A-iii.,  fig. 6).  The  large 
tubercles,  which  resemble  those  of  the  veins,  are  seated  princi- 
pally upon  the  swollen  junctions  of  the  ridges.  The  ridges  are 
not  as  well-defined  as  actual  veinlets  would  be,  except  here  and 
there  (Text-tig.66,  cv),  where  a  particularly  strong  and  straight 
ridge  may  be  seen  running  out  for  some  distance  from  a  main 
vein.  Nor  are  their  tubercles  usually  as  well-defined  as  are 
those  of  the  main  veins. 
^       ^     ^  The  area  show ;i  diagrammatical ly  in  Plate 

"'---(  j,y*v/'--;''      viii.,  fig. 6,  was  selected  from  near  one  of  the 
main  veins  on  the  basal  portion  of  the  pre- 
served part  of  the  wing.       It  is  a  typical 
/'S  ';  /'V""!"\"Y'     unspecialised  mesh  work.     But,  in  most  parts 

I "  of  the  wing,  and  especially  towards  the  distal 

■,.'\   ,-\    \^\J\\      end,  the  polygons  of  the  mesh  work  tend  to 
'''\  ,'-     '\  \    \    \       become  stretched  out  transversely  and  some- 
\   A\    1    'A    \  \r    what  obliquely  to  the  main  veins.     This  is 
.  y-Vl.^  /""%.  V-(   '     represented  diagrammatically  in  Text-fig.66, 
\  \X\'l^.^,-\   \  Y  *   whereas  Text-fig. 6ft  corresponds  with  the  un- 
specialised portion  shown  in  Plate  viii.,  fig. 6. 


-*•.  The  only  conclusion  that  I  can  come  to, 

Text  fii'  H-*  fi'om  a  study  of  these  peculiar  structures,  is 

that  the  ridges  represent  the  original  Palceo- 

dictyopterous  meshwork  of  veinlets   iti  a  degenerating  stage.     The 

*  Diagrams  of  the  Palseodictyopterous  meshwork  upon  the  membrane  of 
the  wing  of  Arcliipaiiorpa  magniffca,  n.g.  et  sp., — a,  from  near  base  of 
preserved  portion  of  wing  (corresponding  with  Plate  viii.,  fig. 6);  h,  fi-om 
distal  portion  of  wing,  showing  tendencj''  of  the  mesh  to  hecome  stretched 
transversely  and  somewhat  obliquelj'^  across  the  wing,  (  x  20);  cr,  a  strong 
cross-vein,  not  yet  ohliterated;  nir,  main  vein,  with  macrotrichia  omitted. 
The  figure  is  intended  to  show  only  the  pOf<itioH;  and  not  the  structure  of 
the  meshwork. 
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most  probable  cause  of  degeneration  \vould  be  the  using-iip  of 
the  veinlet-chitin  in  the  formation  of  the  accumulated  masses  or 
tubercles  in  which  the  hairs  are  inserted.  Thus  Archipanorjta 
would  illustrate  an  intermediate  stage  in  the  evolution  oi  a  fvimj 
with  a  hairy  inemhrane  from  an  ancient  net-veined  or  FaUtodicty- 
opterous  wing- type,  and  would  give  us  the  clues  both  as  to  the 
method  whereby  an  open-veined  wing,  such  as  tliat  of  the  J^epi- 
doptera  or  Diptera,  has  been  evolved  from  a  closely- veined  type, 
and  also  as  to  the  method  whereby  the  hairs  (or,  later  on,  the 
scales)  become  seated  upon  the  membrane  as  well  as  upon  the 
main  veins. 

(3)  Hairs  upon  the  wing-nieinhraue. — In  those  places  where 
the  structure  of  the  tubercles  of  the  wing-membrane  can  be 
most  clearly  made  out,  they  are  seen  to  be  very  closely  similar 
to  those  upon  the  wing-veins,  both  in  size  and  form.  We  can 
distinguish  an  outer  raised  rim  (indicated  by  the  outer  circles 
in  Plate  viii.,  fig. 6),  and  an  inner  depression  or  hollow  (indicated 
by  the  inner  circles  in  the  same  figure).  There  can  be  no  doubt 
that  these  structures  represent  the  tubercular  bases  of  insertion 
of  stiff  bristle-like  hairs;  for  the  insertions  of  such  hairs  in  the 
wings  of  recent  Planipennia  are  exactly  similar  to  them.  I 
propose  to  call  these  hairs  macrotrichia. 

Besides  these  tubercles,  a  careful  examination  of  the  wing- 
membrane  shows  tliat  it  is  covered  all  over  with  minute  pits, 
mere  depressions  without  any  visible  raised  rim,  and  of  a  size 
so  small  as  to  be  rather  easily  confused  with  the  grain  of  the 
rock  on  which  the  fossil  is  impressed.  These,  I  consider,  repre- 
sent the  insertions  of  minute  hairs,  several  times  smaller,  and 
far  more  numerous,  than  the  macrotrichia.  These  hairs  may  be 
termed  micr atrichia.  In  most  parts  of  the  wing,  they  run  in 
closely-set  parallel  lines,  passing  alike  over  ridge  and  hollow. 

The  structure  of  the  pterostigma  differs  from  that  of  the  rest 
of  the  wing-mem i)rane  only  in  lacking  the  polygonal  ridges,  and 
in  being  of  a  single  thickness  throughout.  This  makes  it  appear 
very  smooth  in  comparison  with  the  rest  of  the  wing.  On  ex- 
amination under  a  moderate  power,  both  macrotrichia  and  micro- 
trichia  can  be  seen  to  be  pi'csent  upon  it. 
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The  polygonal  inesliwork  of  ridges  is  absent  from  all  recent 
Mecoptera.  Microtrichia,  however,  are  abundant  all  over  the 
wing-membrane,  though  excessively  minute  in  some  genera  (e.g., 
Fanorpodes).  Macrotrichia  are  present  only  towards  the  distal 
end  of  the  wing,  especially  in  the  pterostigmatic  region.  In  the 
polygonal  cells  formed  between  Rs  and  Cuj,  there  may  be  seen, 
in  certain  genera  (e.g.,  Panorpa)^  two  or  three  irregular  rows  of 
macrotrichia. 

In  the  figures  given  in  Plates  viii.-ix.,  I  have  purposely 
shaded-in  the  pterostigma,  in  order  to  distinguish  it  from  the 
rest  of  the  wing-membrane.  In  the  actual  fossils,  it  is  not 
darkened  in  colour. 

Type,  forewing.  Specimen  No.  120*^6;  hind  wing,  Specimen 
No.  1.06a  (Coll   Queensland  Geol.  .Survey). 


Text-ti^^7. 

Wings  of  Pauorpa  conjma  Westwood,    with  colour-pattern  omitted,   to 

show  venational  scheme,  (  x  9).     For  letterino;,  see  p. 200. 

Corrif/enda  :  for  M+  read  M4  -i-Cui.a,  and  for  Cu,  read  Cuib. 

In   Text-fig. 7,   I    have  drawn   the   wings  of  Panorpa  ronfusa 

Westwood,  (omitting  colour-pattern;,  for  comparison  with  those 
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of  Archipanorpa  magtiifica.  The  pterostigma  is  shaded  in,  as  in 
the  figures  of  Archi^mnorpd.  A  comparison  of  the  two  forms 
enables  us  at  once  to  fix  the  limits  of  the  main  veins  in  A^^chi- 
jxino7ya,  and  to  name  the  principal  cells  of  the  wing.  The  steps 
of  the  determination  may  be  briefly  outlined  as  follows  :  — 

(1)  The  radius  (R)  is  a  strongly-])uilt,  highly  convex  vein 
running  through  the  pterostigma  (pt).  Therefore  I  searched 
first  of  all  for  the  pterostigma,  which  was  easily  located,  both 
from  its  smoothness  compared  with  the  rest  of  the  wing-mem- 
brane, and  because  of  the  pterostigmatic  furroiv  (ptf)  bordering 
it  posteriorly.  Having  found  it,  the  radius  was  at  once  deter- 
mined. There  were  then  two  other  veins  ending  up  on  the 
anterior  wing-border  between  the  radius  and  the  base  of  the 
wing;  whereas,  in  Panorpa^  as  in  all  recent  insects,  there  is  only 
one  (the  subcosta,  Sc).  It  became  clear,  therefore,  that  Archi- 
panorpa  possessed  not  only  a  subcostal  vein,  Sc,  but  also  an 
archaic  costal  vein,  C,  separated  from  the  costal  or  anterior 
border,  as  in  some  of  the  larger  Carboniferous  fossils  (e.g.,  the 
Meganeuridce  of  the  Order  Protodonata). 

(2)  Turning  next  to  the  area  of  the  wing  below  R,  in  specimen 
No. I06«  (hind wing),  the  cubitus,  Cuj,  is  easily  determined  as  a 
strongly  convex,  obliquely-running  vein,  ending  about  half-way 
along  the  posterior  border.  Between  this  and  R,  basally,  there 
lie  two  main  stems,  of  which  the  upper  must  be  the  radial  sector, 
Ks,  (its  point  of  union  with  R  is  not  preserved  in  the  fossil),  and 
the  lower  must  be  the  media,  M. 

(3)  The  first  forking  of  Rs  is  preserved  in  the  fossil.  Here 
Rs  divides  into  R2+S  above,  and  R4+5  below.  The  cell  enclosed 
between  these  two  veins  basally  is  the  discoidal  ceU(dc),  R2+3 
again  forks  into  Ro  and  R^,  R4+5  into  R^  and  Rr,,  and  both  are 
sessile  upon  dc,  as  in  the  two  Trichopterous  wings  already  dealt 
with.  The  area  enclosed  between  Ro  and  R..  would  be,  in  Tri- 
choptera,  the  first  apical  fork  {Ai A  in  Text-figs. 2-4).  Rut,  in 
most  Mecoptera,  R.^  forks  again  into  Rga  and  R^b  (Text-fig. 7). 
This  occurs  in  Archipanorpa:  but,  above  and  beyond  this,  R.>ij 
forks  a  second  time  into  R2b  and  R2b'.  Moreover,  K.,  which 
remains  unforked  in  both  Trichoptera  and  Mecoptera,  in  Archi- 


198  MESOZOIC    INSKCTS    OF    QUEENSLAND,  i., 

panorpa   divides    into   Rsa  and    Rsb,    and  each  of    these  again 
divides*  before  reaching  the  wing-border. 

(4)  The  area  enclosed  between  R4  and  R  5  would  be,  in  Tri- 
choptera,  the  second  apical  fork  (Af.2  in  Text-figs. 2-4).  In 
Mecoptera,  this  area  is  often  subdivided  by  a  cross- vein  (Text- 
fig.  6).  In  Archipanorpa,  both  R4  and  Rg  divide  into  two  again 
before  reaching  the  wing-border.  Thus  Rs,  wliich  in  Trichoptera 
sends  four  veins  to  the  apical  wing-border,  and  in  Mecoptera 
five,  sends  no  less  than  nine  such  veins  to  the  border  in  the 
hindwing  of  Archipanorpa,  eight  in  the  forewing. 

(5)  Turning  next  to  the  media  (M),  we  see  that  the  thyridium 
(t),  or  median  fork,  is  clearly  preserved  in  both  wings,  lying  just 
below  the  first  forking  of  Rs.  As  this  is  its  position  also  in  the 
two  Trichopterous  wings  already  dealt  with,  we  are  probably 
right  in  assuming  that  it  is  the  archaic  condition,  and  that  a 
shifting  of  the  thyridium  to  a  level  distad  from  the  level  of  the 
first  forking  of  the  radius  (as  in  Panorpa,  Text-fig.  7;  and  in 
many  recent  Gaddis-flies)  is  a  caenogenetic  character.  The  cell 
below  t  is  the  thyridial  cell  (tc),  and  is  only  partially  preserved 
in  both  wings.  At  t,  M  forks  into  M^+o  above  and  M3+4  below, 
and  the  two  branches  enclose  between  them  the  median  cell  (mc). 
Ml +2  then  divides  into  Mj  and  Mo,  and  M.-^^^  into  M3  and  M4; 
and  the  forks  thus  made  are  sessile  upon  mc,  as  in  the  two  fossil 
Trichopterous  wings  already  studied,  and  in  recent  Mecoptera 
(Text-tig.7). 

(6)  The  area  enclosed  between  Mj  and  M.^  would  be,  in  all  Tri. 
choptera  and  true  Mecoptera,  the  third  apical  fork  (Af.3,  in 
Text-figs. 2-4).  In  Archipa^iorpa,  both  Mj  and  Mo  fork  again; 
in  the  hindwing,  the  two  middle  branches  fuse  together,  so  that 
only  three  separate  veins  reach  the  wing-border,  instead  of  four 
as  in  the  forewing.  This  difference  offsets  the  difference  in  the 
behaviour  of  Ro  in  the  two  wings  (see  above),  and  makes  the 
total  number  of  apical  end- veins  the  same  in  both  wings  (viz., 
seventeen  between  R  and  CuJ. 

(7)  The  area  enclosed  between  M.^  and  M^  would  be,  in  all 
Trichoptera  and  true  Mecoptera,  the  fourth  apical  fork  (Af.4 
in  Text-tigs. 2-4).     The  archaic  condition  of  this  fork  is  that  it  is 

*  In  the  hindwing;  in  the  forewing,  only  the  lower  fork  divides. 
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very  strongly  sessile  upon  mc;  in  other  words,  M3-1.4  again  divides 
before  it  has  passed  far  from  t  round  the  border  of  mc.  M3  con- 
tinues on  as  the  lower  border  of  wic,  and  passes  on  to  the  wing 
border  without  branching,  in  Archipanorpa  as  in  all  Trichoptera 
and  Mecoptera.  M4,  in  Archipariorpa  and  all  Mecoptera, 
behaves  differently  from  what  it  does  in  most  Trichoptera  (see, 
however,  the  formation  in  Text-fig. 3).  Diverging  strongly  from 
M3,  it  picks  up  a  branch  Cuj^  throivii  out  anteriorly  from  Cuj. 
In  Mecoptera  (Text-fig. 7),  the  two  fuse  and  continue  on  to  the 
wing-border  as  M4  -f-  Cuia-  In  ArcMpanorpa,  they  only  fuse  foj- 
a  short  distance,  and  then  run  separately  to  the  wing-border. 

(8)  Thus  far,  the  structure  of  the  wing  is  clear.  Below  and 
basad  from  Cui,  not  enough  is  preserved  for  us  to  be  sure  of  the 
structure  of  the  anal  area.  In  all  recent  Mecoptera,  Cug  is 
present  in  the  forewing  (arising  from  Cuj  very  close  to  the  wing- 
base),  but  absent  in  the  hindwing.  It  would  appear  that  the 
original  Cu  is  completely  altered  in  the  hindwing,  Cuj  having 
become  fused  with  M,  and  Cuo  with  1  A.  The  remnants  of  the 
base  of  Cuj  are  to  be  seen  as  a  short,  weak,  waved  vein  running 
in  a  curve  from  the  base  to  join  M  a  short  distance  beyond  the 
base  (Text-fig. 7).  Bearing  in  mind  the  archaic  structure  of 
Archipanorpa,  the  presence  of  many  longitudinal  veins,  and 
especially  the  presence  of  the  costal  vein  C  in  both  wings,  I 
think  the  probabilities  are  all  in  favour  of  a  normal  (Juo  being 
present  in  the  hindwing  of  Archipanorpa.  I  have,  therefore, 
restored  the  wing  on  that  supposition.  The  suggested  anal  area 
calls  for  no  comment.  The  complete  restoration  of  both  wings 
is  given  in  Plate  ix. 

With  regard  to  the  question  of  the  wing-coupling  apparatus,  it 
has  generally  been  assumed  that  the  Mecoptera  are  descended 
from  forms  in  which  the  wings  were  free  and  unconnected  in 
flight.  But,  in  a  new  family  of  the  Order  which  I  have  recently 
discovered  in  Tasmania,  I  was  surprised  to  find  a  well-developed 
wing-coupling  apparatus  present,  consisting  of  jugal  lobe  on  the 
forewing,  and  jugal  process  with  frenulum  on  the  hindwing.  As 
in  the  Planipennia  and  in  the  females  of  most  moths,  the 
frenulum  consists  of  two  strong  bristles  directed  obliquely  out 
wards.     Following  up  this  discovery,  T  examined  other  genera  of 
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Panorpids,  and  discovered  that  the  frenulum  is  present  in  all  forms 
examined  by  me,  though  only  vestigial  in  the  highly  specialised 
BiUacidfP.  Hence  it  is  clear  that  the  ancestors  of  the  Mecoptera 
must  have  possessed  the  wing-coupling  apparatus  in  a  well- 
developed  form;  so  that  its  inclusion  in  the  restoration  of  the 
wing  of  A rchipanorpa  (P]site  ix.;  jl,  jugal  lobe:  jp,  jugal  process; 
_/r,  frenulum)  needs  no  further  apology  or  explanation. 


WIN(4-N0TATI()X   USED  IX  PLATES  AND  TEXT-FIGURES. 

lA,  first  anal  vein — '2A,  second  anal  vein,  or  axillary  vein — 3A,  thiid 
anal  vein,  or  basilar  vein — 4A,  fourth  anal  vein  (rarelj^  present) — Afj,  Af„. 
Af;;,  Af4,  Afg,  the  five  apical  forks,  or  end-forks,  formed  between  the  final 
bifurcations  of  the  main  veins — C,  costal  vein — cs,  costal  space — Cu, 
cubitus — Cui,  Cuo,  its  primary  branches — Cuj^,  upper  branch  of  Cuj  in 
Mecoptera;  Cu^^,  continuation  of  Cu^ — cnj\  cubital  fork — dc,  discoidal 
cell — -/i\  frenulum — ;//,  jugal  lobe — -jp,  jugal  process — M,  media — M,,  M.^, 
M.J,  M4,  its  four  main  branches.  (Further  branchings  are  denoted  byCuj^ 
suffixes  a  and  h). — mc,  median  cell — pes,  precostal  space  (in  Protomeeoptera) 
— pdc,  post-discoidal  cell — prnc,  postmedian  cell — pf,  pterostigma — />/c, 
post-thyridial  cell — pff,  pterostigmatic  furiow— R,  radius;  R,,  its  main 
stem — rf.  radial  fork — Rs,  radial  sector;  R2,  RgjR^,  R5,  its  four  main 
branches.  (Further  branchings  are  denoted  by  suffixes  a  and  /^  and 
branchings  of  the.se  bj^  a.  a\  or  />,  /)')• — 'Si-Sj.,,  branches  of  Rs  in  Plani- 
pennia — Sc,  subcosta — scs,  subcostal  space — .^dc,  subdiscoidal  cell — s/nc. 
submedian  cell — ^  thyridium  (  =  median  fork)  — tc,  tlwridial  cell, 

EXPLAXATIOX  OF  PLATES  VII. -IX. 
Plate  vii.  (Trichoptera). 
Fig.  1. — Mempfiyche  triareolata,  n.g.  et  sp.      Forewing;  (xT'o). 
Fig.2.  —  Trla.sfiopsi/che  diinsfani,  n.g,  et  sp.     Forewing;  (  x"'.")). 

Plate  viii.  (Planipennia  and  Pi'otomecoptera). 

Fig.3.  —  Protopsychopsis  renosa,  n.g.  et  sp.      Portion  of  wing;  (  x  o). 

Fig. 4.  —  Arc/iipa/un'pa  inagnijica,  n.g.  et  sp.     Forewing;  (  ■<')). 

Fig.-l. — AirhijKinoi'jia  juat/iitjica,  n.g.  et  sp.      Hindwing;  (  x.')). 

Fig.H. — A  rchipanorpa  ma<jmtica,  n.g.  et  sp,  A  small  portion  of  the  hind- 
wing,  showing  part  of  a  main  vein  carrj'ing  tlie  basal  tubercles  of 
three  macrotrichia,  and  the  membrane  above  it,  with  its  polygonal 
mesh  work  (the  ridges  left  unshaded).  l)asal  tubercles  of  eleven 
macrotrichia  (double  concentric  circles),  and  small  pits  for  insertions 
of  microtrichia  (in  black).     Semi-diagrannuatic;  (  ^  7H). 

Platf  iv. 
Restoration  of  fore-  and  hind  wings  of  A  rchipanorpa  inagnijica,  n.g.  et  sp. ; 

(■'■■I'J), 
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DESCRIPTIONS  OF  TWO  NEW  TIGER-BEETLES^ 
THE  NORTHERN  TERRITORY. 
By  T.  G.  Sloane. 
(  Withdrawn  for  mnendment^  by  jjermismoa  of  the  Council.) 

NOTES    AND    EXHIBITS. 

Mr.  Maiden  showed  a  flov/erino^-twio,  and  drawings  of 
Eiicalyptus  erythrocorys  F.v.M.,  a  remarkable  species,  grown  for 
the  first  time  in  New  South  Wales.  It  is  locally  rare  in  Western 
Australia.  Some  seed  was  obtained  from  Mr.  W,  D.  Campbell, 
who  collected  it  about  20  miles  from  Dongarra.  Sown  on  10th 
October,  1913,  it  threw  off  its  first  operculum  on  11th  April, 
1917.  It  is  at  present  a  slender,  small,  smooth-barked  tree  of 
16  feet,  with  a  girth  of  7  inches.  It  has  remarkable  fieshy, 
rugose,  biretta-like,  quadrangular  opercula,  old  carmine-red  in 
colour,  which  contrast  sharply  with  the  bright  green  calyx-tubes. 
The  filaments  were  greenish-yellow  as  they  opened,  and  are  now 
a  bright  yellow.  Apart  from  its  scientific  interest,  the  species 
has  obviously  considerable  horticultural  value. 

Mr.  Tillyard  exhibited  a  collection  of  insects  from,  and  gave 
a  short  lecture  on.  Cradle  Mt.,  N.  W.  Tasmania,  and  its  natural 
history,  illustrated  by  lantern-slides.  On  a  visit  to  this  locality 
in  January  last,  accompanied  by  Mr.  G.  H.  Hardy,  of  the  Tas- 
manian  Museum,  Hobart,  an  interesting  insect-fauna  was  dis- 
covered, the  majority  of  the  species  captured  being  new  to 
science.  The  ancient  Orders  Perlaria  (Stone-flies)  and  Trichop- 
tera  (Caddis-flies)  were  particularly  abundant,  about  twelve  new 
species  of  the  former  and  thirty  of  the  Utter  being  taken.  Three 
very  fine  new  Dragonflies  were  found,  two  of  which  are  closely 
allied  to  Chilian  forms.  A  new  family  of  small  Scorpion-flies 
(Order  Mecoptera)  closely  resembling  Diptera,  was  also  dis- 
covered, and  some  very  rare  Lepidoptera  and  Diptera  were  taken. 
Hymenoptera  and  Coleoptera  were  almost  completely  absent. 
Collecting  was  chiefly  carried  on  in  the  Cradle  Valley,  at  the 
3000-4000  feet  levels,  the  best  localities  being  the  shores  of 
Lakes  Dove,  Lilla,  and  Crater  Lake,  and  the  mountain-streams 
in  the  vicinity. 

15 
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ORDINARY  MONTHLY  MEETING. 

May  30th,  1917. 

Dr.  H.  G.  Chapman,  President,  in  the  Chair. 

Mr.  Ernest  G.  Jacobs,  Sydney,  and  Mr,  G.  H.  Hurlstone 
Hardy,  Hobart,  were  elected  Ordinary  Members  of  the  Society. 

The  President  made  regretful  reference  to  the  decease  of  two 
Members  — Mr.  Dene  B.  Fry,  elected  in  1913,  a  young  biologist 
of  great  promise,  killed  in  action  in  France  on  April  9th,  1917; 
and  Mr.  Alfred  James  North,  elected  in  1886,  Ornithologist  of 
the  Australian  Museum,  who  died  on  May  6th,  1917.  On  the 
President's  motion,  it  was  resolved  that  letters  expressive  of  the 
regret  and  of  the  sympathy  of  Members  should  be  sent  to  Mr. 
Fry,  senr.,  and  to  Mrs.  North. 

The  President  offered  the  Society's  congratulations  to  Mr.  R. 
J.  Tillyard,  M.A.,  B.JSc,  F.L.S.,  on  the  recent  award  of  the 
Crisp  Medal  and  Prize  of  X30  to  him  by  the  Council  of  the 
Linnean  Society  of  London. 

The  President  gave  a  brief  summary  of  the  pendulum-investi- 
gations in  a  disused  mine  at  Cobar,  N.S.W.,  initiated  by  the 
Rev.  Father  Pigot,  of  Riverview  College;  and  pointed  out  that, 
in  order  to  complete  the  work,  a  sum  of  £60  per  annum  for  tlie 
next  two  years,  was  required,  to  provide  photographic  paper, 
and  the  services  of  a  local  assistant  to  attend  to  the  necessary 
changes  thereof.  It  was  proposed  to  establish  a  fund  for  this 
purpose;  and  he  appealed  for  contributions,  which  might  be  sent 
to  the  Secretary  or  to  himself. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (25th  April,  1917),  amounting  to  6  Vols.,  79 
Parts  or  Nos.,  18  Bulletins,  2  Reports,  and  4  Pamphlets,  re- 
ceived from  43  Societies,  etc.,  were  laid  upon  the  table. 
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Bv  Esben-Petersen,  Silkeborg. 

(Plates  x.-xv.) 

(Communicated  by    W.    W.   Froggatt,   F.L.S.) 

The  materia]  dealt  with  herein,  with  the  exception  of  a  few 
specimens,  belongs  to  Mr.  W.  W.  Froggatt,  Government  Ento 
mologist  of  New  South  Wales.  His  success  in  finding  interest- 
ing material  of  this  Order  is  very  gratifying;  and  I  w-ould  here 
express  my  best  thanks  to  him  for  liis  kindness  in  allowing  me 
to  examine  it. 

MYRMELEONID^. 

In  his  two  papers,  "  Studies  in  Australian  Neuroptera,"  Nos. 
i.-ii.  (these  Proceedings,  1915  and  1916),  Mr.  R.  J.  Tillyard  gives 
a  number  of  very  valuable  contributions  to  the  knowledge  of  the 
Neuroptera,  especially  as  to  the  Australian  fauna.  I  was  much 
surprised  to  see  the  fine  result,  his  study  of  the  wing-tracheation, 
in  the  pupal  stage  of  the  Myrmeleonidse,  has  brought  forth;  and 
I  agree  very  well  with  the  conclusions  he  arrives  at,  and  the 
proposals  he  makes.  But  I  should  like  to  supplement  his  remarks 
on  certain  structures  in  the  venation.  I  propose  to  name  the 
area  between  Cu^  (more  correctly  termed  Mo  +  Cuj),  Cuo  and  the 
hind-margin  of  the  wing  the  "  Intercubital  area";  and  the  line, 
formed  in  the  same  manner  as  the  Banksian  line,  and  often 
present  in  the  area  named,  the  "  Intercubital  line."  With 
regard  to  the  systematic  part  of  Tillyard's  work,  I  may  say  that 
it  much  advances  the  study  of  the  Australian  Myrmeleonidae. 
I  have  only  a  single  objection  to  make  His  Tribe  Protoplectrini 
is  the  same  as  the  Navasian  Tribe  Creagrini,  and,  therefore,  the 
Navasian  Tribus-name  ought  to  have  priority,  being  the  older. 


204  AUSTRALIAN    XKIIROPTERA,  iii., 

Tribe  CpeagTini. 
In  this  Tribus,  the  Australian  genera  Protoplectron  Ger- 
staecker,  Pse^tc^?o/b?'m^ca/eo  Weele,and  -£'6'cw7*a  Navas  may  be  placed. 
I  know  the  last-named  genus  only  from  the  description,  and 
from  a  somewhat  schematic  figure  of  the  forewing  of  the  single 
species  referred  to  the  genus,  Escura  diveryens  Kavas  (Bevista 
d.  I.Real  Academia  d.  Cienc,  Madrid,  p.468,  1914).  In  the 
same  paper  (p. 467),  Navas  has  founded  a  new  genus,  F^evdo- 
plectron^  for  costatuin  Banks.  As  I  have  stated  in  my  "Austra- 
lian Neuroptera,"  Part  ii.  (these  Proceedings,  1915,  p. 67), 
costatuni  Banks,  is  sj^nonymous  with  iinheciihis  Gerst.,  and  must 
be  placed  in  the  genus  Pseudofor7nicaleoWee]e.  The  synonymic 
list  of  the  species  will  stand  as  follows  :  — 

F smidofQrinicaleo  niihemdns  Gerst. 

Greayris  'imb^icida  Gerst. 

Pseudojormicaleo  jacohsoni  W'eele. 

Protoplectron  costatum  Banks. 

Tcdiulns  caligatufi  Navas. 

PseiLdopJectron  costatum  Navas. 
I  have,  at  hand,  material  of  the  species  from  Japan,  Formosa, 
and  Java;  and  I  have  seen  a  specimen  of  Ps.  n^ihecidus  Gerst., 
from  Australia.  Therefore,  I  am  quite  sure  that  mj'  determina- 
tions are  correct.  The  figure  of  the  head  and  prothorax  of 
P setidoformiicaleo  jacohsoni,  given  by  Weele  (Notes  from  Leyden 
Mus.,  Vol.  xxxi.,  p.26,  1909),  is,  unfortunately,  not  quite  correct: 
the  markings  on  the  prothorax,  for  instance,  are  figured  too 
distinctly. 

Protoplectron. 

Gerstaecker,   Mitth.  naturw.  Verein  f.  Neuvorpom.  u.  Riigen, 
p.l5,  1884. 

Protoplectron  striatellum,  n.sp.     (Plate  x,  fig.l). 

'  Face  yellowish.  Apical  joint  of  maxillary  and  labial  palpi 
brown  or  blackish.  Vertex  black,  with  an  oblong,  trans- 
versely placed,  yellow  spot  above  each  antenna,  and  behind  M'ith 
two  yellowish  spots,   forming   a  semicircular   figure.     Antennae 
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clavate,  blackish,  brownish-annulated,  as  long  as  head  and  thorax 
united.  Prothorax  a  little  broader  than  long,  with  a  deep 
transverse  furrow  one-third  from  its  front  margin;  front  angles 
rounded;  a  brownish,  indistinct,  narrow,  longitudinal,  median 
streak;  at  each  side,  a  longitudinal  indistinct  pale  streak  from 
the  transverse  furrow  to  the  hind-margin,  broadened  towards 
its  base.  A  pale,  small  spot  near  the  hind  angles.  Meso-  and 
metathorax  black.  Abdomen  black;  hind-borders  of  the  segments 
narrowly  yellowish-margined.  Thorax  with  long,  white  bristles; 
abdomen*  shortly  whitish-haired.  Legs  stout  and  rather  short, 
whitish-haired,  and  with  long,  black  bristles.  Femora  and  tibiae 
brownish-black;  intermediate-  and  hind-tibise  with  brownish 
basal  parts;  tarsi  blackish;  spurs  and  claws  brownish.  First 
tarsal  joint  a  little  longer  than  fifth,  which  is  as  long  as  second, 
third,  and  fourth  united.  Spurs  as  long  as  first  tarsal  joint. 
Wings  hyaline,  long  and  slender;  forewing  somewhat  lalcate  at 
tip.  Nervures  mostly  whitish,  but  several  longitudinal  veins 
in  theforewings  blackish-banded  or  blackish-shaded.  The  basal 
cross-veins  in  the  forewing  mostly  whitish,  each  with  one  or  two 
blackish  spots.  The  Banksian  line  hardly  indicated.  Costal 
area  in  the  forewing  with  two  rows  of  cells  in  its  basal  half. 
Pterostigma  indicated  by  an  oblong  greyish-brown  streak. 

Length  of  fore-  and  hindwings,  23  mm. 

Brewarrina,  N.S.W;  one  specimen,  1914  (W.  W.  Froggatt 
leg.);  Coll.  Froggatt. 

The  species  is  nearly  allied  to  Protoplectron  eremict  Till.;  but, 
as  far  as  T  can  see,  a  distinct  and  good  species. 

Tribe  Dendpoleonini. 

Glenoleon  Banks. 
Trans.  Amer.  Ent.  Soc,  xxxix.,  p. 223,  1913. 

Glenoleon   annulicohnis. 

Esben -Petersen,  Proc.  Linn.  Soc.  N.  S.  Wales,  1915,  p. 72. 
Brewarrina,  N.S.W.;  one  specimen,  1914,  (Froggatt  leg.):  and 
Ingle  wood,  Victoria;  one  specimen,  1 902  (Froggatt  leg.). 

16 
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Glenoleon   INDECISUS. 

Banks,  Trans.  Amer.  Ent.  Soc,  xxxix.,  p. 225,  1913. 

One  specimen  from  New  South  Wales,  12/2/1910  (Froggatt 
leg.). 

Tribe  Distoleonini. 

In  this  Tribus,  a  rather  large  number  of  Australian  genera 
must  be  placed,  as  Tillyard  has  already  pointed  out.  Here  I 
may  propose  a  new  generic  name  for  the  Australian  species 
hitherto  attributed  to  the  genus  Gymnociie'niia  Schn.  T  have 
examined  the  European  species,  Gymn.  variegata  Schn.,  which 
species  is  the  genotype:  and,  as  will  be  seen  in  the  photo 
(Plate  X.,  fig.2),  the  Australian  species  necessarily  must  be 
referred  to  a  new  genus.  In  Gynm.  variegata,  the  legs  are  long 
and  slender,  the  first  tarsal  joint  much  longer  than  any  of  the 
others.  In  the  forewing,  Rs  arises  at  a  level  much  further  out 
than  that  of  the  cubital  fork.  No  Banksian  or  intercubital  line. 
The  antennae  are  as  long  as  the  head  and  the  thorax  united,  and 
distinctly  clavate. 

AusTROGYMNOCNEMiA,    n.gen 
Body   rather  stout.      Antennae   clavate.      Abdomen    shorter 
than  the  wings.     Legs  rather  short,  strongly  haired;  tarsi  almost 
as  long  as  tibiae.     Fifth  tarsal  joint  the  longest;  first  as  long  as 
second  and  third  united;  fourth  the  shortest.     No  spurs.    Wings 
rather  long  and  narrow,  the  hindwing  shorter  than  the  forewing. 
In  the  forewing,  Rs  arises  at  the  same   level  as  that  of   the 
cubital  fork;  in  the  hindwing,  nearer  to  the  base  (only  one  cross- 
vein  before  the  origin  of   Rs).     Banksian  line  present,  and  the 
intercubital  line,  as  a  rule,  also  more  or  less  distinct.      Veins 
2A  and  3A  are  separate,  but  united  by  cross-veins. 
Genotype,   Gymiiocnemia  hipunctata  Esb.-Peters. 
To  this  genus  I  would  refer  also  four  other  known  species  from 
Australia — G.    tipiilaria    Gerst.,    G.    pentagramma    Gerst.,    G. 
inter rupta  Esb.-Peters.,  and  G.  maculata  Till. 

AUSTROGYMNOCNEMIA    MACULATA. 

Gymnooieinia  macidata  Tillyard,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1916,  p,57. 
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Brewarrina,  N.S.  W.;  one  fine  specimen  (W.  W.  Froggatt  leg.); 
Coll.  Froo-'^att. 

The  species  occupies  an  isolated  position  within  the  genus  in 
regard  to  the  shape  of  its  wings. 

Ceratoleon,  n.g. 

Body  ver\^  stout.  Abdomen  much  shorter  than  the  hindwings. 
Vertex  very  raised.  Antennae  almost  fusiform.  Legs  short  and 
very  stout.  Tarsi  shorter  than  tibiae.  Fifth  tarsal  joint  the 
longest;  first  joint  not  so  long  as  second  and  third  united;  fourth 
the  shortest.  No  spurs.  Costal  area  in  the  forewings  with  two 
rows  of  cells  in  its  basal  third.  In  forewing,  Rs  arises  at  a  level 
much  before  that  of  the  cubital  fork;  in  the  hindwing,  one  cross- 
vein  before  origin  of  Rs.  Veins  2 A  and  3  A  separate;  in  the 
forewing,  they  are  united  with  two  cross-veins;  in  the  hindwing, 
with  one.  Banksian  line  present  in  both  pairs  of  wings;  inter- 
cubital  line  distinct  in  the  forewing. 

Genotype,   Ceratoleon  hrevicornis^  n.sp 

This  genus  is  a  very  distinct  one,  easily  recognised  by  the 
peculiar  shape  of  the  antennae;  and  by  the  nervature  of  the  wings, 
which  differs  in  many  points  from  that  in  Austrogymnocnemia. 

Ceratoleon  brevicornis,  n.sp,     (Plates  x.-xi.,  figs. 3,  3A). 

Head  black.  Labrum  and  clypeus  yellowish.  The  strongly 
elevated  vertex  with  several  irregular  yellowish  spots.  Palpi 
yellowish-brown,  basal  part  of  apical  joint  darker.  Antennae 
black,  fusiform,  yellowish-annulated;  basal  joint  short  and  stout, 
second  joint  somewhat  smaller  than  first,  third  joint  as  long  as 
first  and* second  united,  but  very  narrow  at  base,  and  thickened 
towards  apex;  the  following  joints  several  times  broader  than 
long.  Prothorax  as  long  as  broad,  blackish,  with  a  transverse 
furrow  at  one-third  from  the  front  margin,  and  with  some 
yellowish-brown  spots  and  streaks.  Lateral  margins  wdth  dark 
bristles.  Meso-  and  metathorax  blackish,  with  a  few  paier  spots. 
Abdomen  blackish,  with  a  few  whitish  bristles  near  its  base. 
Legs  short  and  stout.  Hind-  and  intermediate-femora  blackish- 
brown,  fore-femora  brown;  all  the  femora  with  long  whitish  and 
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a  few  blackish  bristles.  Tibiae  pale  l)rown,  with  blackish  bands 
and  spots,  especially  the  intermediate  fore-ones,  and  with  long 
white  and  black  bristles,  the  hind  tibia?  only  with  black  ones 
Tarsi  blackish,  once  and  one-half  shorter  than  the  tibial.  Fifth 
tarsal  joint  the  longest,  as  long  as  fourth  and  third  united: 
second  joint  a  little  longer  than  third,  and  first  a  little  longer 
than  second. 

Wings  with  rather  obtuse  and  rounded  apex.  Nervature  in 
the  forewing  whitish,  dark  brownish-banded:  most  of  the  cross- 
veins  brownish-shaded,  especially  three  in  the  radial  area.  In 
the  subcostal  area,  in  front  of  the  three  last-named  cross-veins, 
a  short  dark  streak;  nearer  to  the  base  of  the  same  area,  a  longer 
dark  streak.  Pterostigma  blackish;  a  blackish  streak  near  the 
tip  of  M  and  Cuj  and  on  the  hind-margin  where  1 A  and  Cuo 
unite.  Many  of  the  veins  along  the  hind-margin  with  small 
dark  dots.  Most  of  the  nervures  in  the  hindwings  blackish, 
especially  in  the  front  and  apical  part.  Pterostigma,  a  small 
spot  nearer  to  the  apex  of  the  wing,  and  a  larger  one,  opposite 
to  the  pterostigma,  blackish:  the  latter  with  a  dark  shadow 
extending  to  the  hind-margin  of  the  wing. 

Length  of  forewing,  17-18  mm.;  of  hindwing,  14-15  mm. 

Brewarrina,  N.S.W.;  one  female  specimen  (type),  1914  (W. 
W.  Froggatt  leg.).  Coll.  Froggatt.  Narromine,  i^.S.W.;  one 
specimen  [abdomen  and  antennae  lost],  1905  (W.  W.  Froggatt 
leg.);  Coll.  Esben-Petersen. 

Allopormicalkon. 
Esben-Petersen,  Proc.  Linn.  Soc.  N.  S.  Wales,  1915,  •p,G9. 

Alloformicaleon  canifrons.     (Plate  xi.,  fig.4). 

Formicaleo  canifrons  Navas,  Revista  d.  1.  Real  Acad.  d.  Cienc, 
Madrid,  p.473,  fig  5,  1914. 

This  species  was  described  from  a  specimen  (Mus.  Vienna) 
with  no  other  statement  of  locality  than  Australia.  The  face  of 
the  insect  is  covered  with  a  dense  whitish  pilosity,  and,  in  the 
hindwing,  it  has  two  cross-veins  before  the  origin  of  Rs. 
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One  specimen  from  New  South  Wales  (W.  W.  Froggatt  leg.); 
Coll.  Froggatt. 

Tribe  Myrmeleonlni. 
Myrmeleon. 
Linne,  8yst.  Nat.,  xii.,  p. 913,  1767. 

MvRMELEON    NIGROM ARGINATUS,   n.sp.        (Plate  xi.,  flg.5). 

Bro\vnish-3'ellovv.  Clypeus,  labrum,  genai  and  palpi  brownish- 
yellow;  face  below,  between  and  above  the  antennae  brownish- 
black.  Hind  part  of  vertex  yellowish,  with  a  longitudinal, 
median,  black  streak.  Antennae  brownish-black,  the  antenna) 
insertions  yellowish-margined.  Prothorax  almost  as  long  as 
broad,  brownish-yellow,  with  rounded  front  angles,  and  with  a 
narrow,  longitudinal,  median,  brownish-black  streak;  one-third 
from  front  margin,  a  transverse  furrow.  Mesothorax  broM'nish- 
yellow;  in  front  with  a  triangular,  brownish  black,  median  spot; 
and,  at  each  side,  in  front  of  the  base  of  the  forewings,  a  brown- 
ish-black spot.  Metathorax  with  a  smaller  spot  at  each  side  in 
front  of  the  base  of  the  hindwings.  Underside  of  thorax 
brownish-yellow,  with  a  few  brownish-black  spots.  Abdomen 
brownish-yellow,  with  a  brown  and  rather  broad,  longitudinal, 
median  streak  above,  and  with  the  apical  half  of  each  segment 
I)ale  brown  below.  Thorax  and  abdomen  with  rather  long  and 
whitish  hairs.  Legs  brownish-yellow.  Fore-femora  dorsally 
with  a  dark  brown  spot  at  the  tip;  intermediate-femora  with  a 
dark  brown  longitudinal  streak  in  front;  hind-femora  with  a 
broad  blackish  band  near  the  tip;  hind-tibiae  with  a  narrow 
blackish  streak  ventrally.  'I'ip  of  tibiae  and  tarsal  joints  faintly 
brownish-coloured.  Wings  with  a  yellowish  tinge,  and  with  a 
yellowish  nerv^ature,  the  margin  of  the  wings,  with  the  exception 
of  the  basal  fourth  to  one-third,  dark  brown  to  blackish.  Ptero- 
stigma  in  the  forewing  with  a  faintly  greyish-yellow  tinge:  in 
the  hind  wing,  hardly  indicated. 

Body,  35  mm.;  forewing,  33  mm.;  hindwing,  29  mm. 

One  specimen  from  West  x\ustralia ;  20/xii./02  (W.  W. 
Froggatt  leg.);  Coll.  Froggatt. 
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Myrmeleon  LOWERI. 

Tillyard,  Proc.  Linn.  Soc.  K  S.  Wales,  1916,  p. 65. 

Brewarrina,  N.S.W.;  a  fine  male  specimen  (W.  AV.  Froggatt 
leg.):  Coll.  Froggatt. 

In  the  male,  the  appendages  are  rather  long,  yellowish,  pro- 
vided with  long,  black  bristles;  their  tips  somewhat  curved. 

Aeanthaelisini. 

C  0  S  I  N  A. 

Navas,  Broteria,  Braga,  p.  47,  1912, 

In  my  "Australian  Neuroptera,"  Part  ii.,  p. 58,  1915,  I  ex- 
pressed some  doubt  with  regard  to  the  validity  of  the  Kavasiaii 
genus  Cosina.  I  have  since  altered  my  opinion  concerning  this 
question.  Cosina  may  be  regarded  as  a  good  and  distinct  genus, 
the  main  characters  of  it  being  the  oblong  wings,  the  dense 
reticulation,  and  the  great  number  of  cross-veins  before  the 
origin  of  Rs  in  the  hind  wing  (i.e.,  Rs  arises  further  out  than  in 
the  other  genera  of  the  Tribe). 

Cosina   maclachlani. 

Weele,  Notes  Leyden  Museum,  p.  2 10,  1904. 

One  female  specimen  from  Queensland,  20/xii./1912  (W.  W. 
Froggatt  leg.). 

This  species  is  the  type  of  the  genus.  -Acanth.  annulata  Esb.- 
Peters.,  should  also  be  placed  in  the  genus. 

NYMPHID^. 
Nesydrion  fuscum. 
Gerstaecker,    Mitth.    naturw.    Verein    fiir    Neuvorpom.    und 
Riigen,    p. 48,    1884;    Esben-Petersen,    Proc.   Linn.    Soc.   N.   S. 
Wales,  1914,  p.638,  PI.  Ixxii.,  fig.3. 

Mackay,  Queensland;  one  specimen  of  this  very  rare  insect, 
1905  (Turner  leg.);  Coll.  Froggatt. 

Myiodactylus  osmyloides.* 
Brauer,  Verhandl.  k.-k.  zool.-bot.  Gesell.,  Wien,  1866,  p. 991. 

*  I  can  not  follow  Handlirsch  in  regarding  Myiodactylus  and  Osinylops 
as  forming  a  family  Myiodactylida'.  Although  these  genera  in  several 
points  differ  from  the  true  Nymphid  genera,  e.y.,  in  the  form  of  the  wings, 
the  absence  of  spurs,  etc.,  I  think  it  is  the  most  natural  arrangement  to 
place  llifiii  ill  llic  Xy/njjhidic. 
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Thursday  Island;  one  example  of  this  rare  insect,  originally 
described  from  a  specimen  (Vienna  Mus.)  from  Moreton  Bay. 
It  agrees  very  well  with  the  description  and  figure  given  by 
Brauer. 

Myiodactylus  roseistigma,  n.sp.     (Plate  xii.,  fig.6). 

Head  yellowish-green;  clypeus  blackish-brown  in  front,  becom- 
ing reddish  towards  base.  Palpi  yellowish-green.  On  the 
vertex  from  the  base  of  the  antennc^,  and  on  the  pro-  and  meso- 
thorax  a  median,  pale  purple-red  streak.  Antennse  yellowish- 
red  with  a  purplish  tinge,  especially  on  the  dorsum.  Between 
each  antenna  and  the  eyes,  a  reddish-brown  spot.  Thorax 
yellowish-green,  with  the  exception  of  the  mentioned  median 
streak.  Abdomen  pale  yellowish-brown,  some  of  the  apical  seg- 
ments with  a  purple-red,  median  streak  above,  and  a  few  lateral 
vellowish  spots  (the  colour  of  the  abdomen  probably  changed  bv 
drying).  J^egs  yellowish-green.  Body  and  legs  with  long,  pale 
pilosity. 

Wings  very  broad,  and  with  an  acute,  parabolic  apex.  Mem- 
brane hyaline;  nervature  pale  green,  and  with  long,  pale  hairs. 
In  the  forewing,  the  costal  and  apical  areas  are  very  broad; 
some  of  the  cross-veins  l>efore  the  pterostigma  forked  once  or 
twice,  behind  the  pterostigma  all  cross-veins  are  forked,  once, 
twice,  or  thrice.  In  the  subcostal  area,  a  number  of  complete 
or  incomplete  cross- veins.  Near  the  base  of  Sc  in  the  forewing, 
a  sooty-black  spot.  Some  of  the  costal  cross- veins  in  the  fore- 
wing with  sooty-black  spots  at  their  forks.  The  cross-vein 
between  11  and  Pts  below  the  pterostigma  blackish-brown.  At 
the  origins  of  the  6rst  six  branches  from  Us,  a  small  dark  spot. 
The  cross- vein  at  the  end  of  Mj,  Cu^,  and  Cuo  blackish-shaded. 
The  four  or  tive  cross- veins  in  the  gradate  series  just  below  the 
tip  of  II  blackish  and  blackish-shaded.  A  few  cross-veins  in  the 
disc  are  faintly  blackish-shaded.  In  the  apical  area,  a  few  of 
the  forkings  are  blackish.  In  the  hind  wing,  no  marked  cross- 
vein,  with  the  exception  of  a  few  forkings  in  the  apical  area. 
Pterostigma  distinct  and  red;  where  it  touches  Sc,  the  red 
colour  is  changed  to  a  sooty-black. 
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Length  of  forewing,  23  mm.:  that  of  hindwing,  21-5  mm. 

Cape  York,  Queensland:  one  specimen  (Elgner  leg.);  Coll. 
Froggatt.  Darnley,  Cape  York,  Queensland;  one  specimen:  Coll. 
Tillyard.     Type  in  Coll.  Froggatt;  cotype  in  Coll.  Tillyard. 

OSMYLOPS. 

Banks,  Trans.  Amer.  Ent.  Soc,  1913,  p.214. 

This  genus  was  established  by  Banks,  with  Myiodactylus 
placidus  Gerstaecker  (Mitth.  naturw.  Ver.  Neuvorpom.  u.  Kiigen, 
p. 49,  1884)  as  genotype. 

OsMYLOPS  SEJUNCTUS.     (Plate  xii.,  figs. 7-7 A). 

Nymphes  sejunctus  Walker,  Cat.  Neur.  Ins.  Brit.  Mus.,  p. 230, 
1853;  MacLachlan,  Journ.  Linn.  8oc.  London,  Zoology,  ix., 
p.263,  1867. 

I  have  seen  a  male  specimen,  collected  at  Hornsby;  2/xi./1912 
(Coll.  Tillyard),  of  what  I  consider  to  be  Walker's  above-named 
species.  The  specimen  agrees  very  well  with  the  re-description 
given  by  MacLachlan.  I  give  here  a  photo  of  the  wings,  and 
figures  of  the  anal  appendages. 

OSMYLOPS    ARMATUS. 

Myiodactylus  a?*/;i<*^?ts  MacLachlan,  Journ.  Linn.  Soc.  London, 
Zoology,  ix.,  p. 264,  1867. 

Li  Ent.  Mo.  Mag.,  xiv.,  pp. 85-86,  1877-78,  MacLachlan 
mentions  that  M.  armatus  and  M.  sejunctus  are  possibly  different 
sexes  of  one  species.  In  my  collection,  T  have  a  male  specimen 
from  New  South  Wales,  1906,  of  what  I  consider  to  be  M. 
armatus.     The  specimen  is  different  from  the  foregoing  specimen. 

OSMYLID^l 

CoNCHYLOSMYLUS  TRiSERiATus.     (Plate  xiii.,  fig.8). 

Spilosmylus  triseriatus  Banks,  Trans.  Amer.  Ent.  Soc,  p. 21 4, 
1913. 

The  type-specimen  {$)  of  this  species  is  from  Herberton, 
Queensland  (Coll.  Banks).  Present  is  a  fine  specimen  from 
Stannary  Hills,  Queensland,  1905  (Brown   leg.);   Coll.  Froggatt. 
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I  place  the  species  provisioually  in  C onchylosmylus  Kriiger 
(8tett.  ent.  Zeit.,  p.'20,  1914), although  1  can  see  that  the  species 
is  not  totally  covered  by  the  generic  characters:  but  it  seems  to 
nie  that  it  is  better  placed  in  this  genus  than  in  Spilosmylus 
(restr.  by  Kriiger). 

BEROTHID^.. 
Berotha  neuropunctata,  n.sp.      (Plate  xiii.,  fig. 9). 
Head  reddish-yellow;  palpi  darker;  vertex  with  small   brown- 
ish-red dots.      Antenn{^3  brownish-yellow,  basal  joints  yellowish, 
stout,  long,  cylindrical,   almost   as   long  as   second,    third,  and 
fourth  joints  united.      Prothorax  once  and  one-half  as  broad  as 
long,  with  rounded  front  angles,  with  many  small  reddish-brown 
dots,    and    a    larger    oblong   dark  streak  parallel    and    near  to 
the  lateral  margins;  a  median  line  along  prothorax  and  vertex 
clear  yellowish.     Meso-  and  metathorax  yellowish,  with  greyish- 
brown   spots.      Sides   of  thorax   greyish-brown,   with  yellowish 
streaks  and  spots.     Abdomen  [shrivelled  and  destroyed]  yellow- 
ish C?).     Thorax  and  abdomen  with   long,   dark    bristles.      Male 
appendages  of  the  same  shape,  and  held  in  the  same  position  as 
in  the  other  species  of  the  genus.      Legs  yellowish,  with   brown 
bands  and  spots.     Forewings  with  a  yellowish  tinge,  hindwings 
almost  hyaline.     In  the  forewings,  all  the  longitudinal  nervures 
are  yellowish,  brownish-spotted,  the  cross-veins  brownish-black 
and  shaded.       In   the  hindwing,  the  longitudinal  nervures  are 
yellowish,    but   the  apical   part  of   the   branches   from    Rs   are 
brownish.     The  cross-veins   (only  few  in   number)   in   the  disc, 
and   all   the   cross-veins    in   the  pterostigmatic    area   brownish. 
Cross-veins  in  the  costal  area  of  forewiug  forked,  and  with   two 
or  three  branches. 

Brewarrina,  N.S.W.; one  male  specimen,  1914(W.\V.  Froggatt 
leg.);  Coll.  Froggatt. 

Besides  this  species,  one  more  is  known  from  Australia,  viz., 
B.  rufa  Navas,  from  Queensland.  The  two  species  may  be 
separated  thus  : — 

Nervures  without  dark  spots.  Hind-margin  of  forewings  strongly  ex- 
cavate at  apex.  Radial  area  in  forewings  with  four  cross-veins. 
Forewing,  18  nnn. ;   hindw  int;.   llnnii '■'{/<^<- 
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Nervures  of  forewing  with  dark  tspots.      Hindniaigin  of   forewing  hardly 
excavate  at  apex.     Radial  area  in  forewing  with  two  cross- veins — 

iteiiropimctata. 

CHHYSOFTI)/E. 

D  I  C  T  Y  O  C  H  It  Y  S  A,    ll.geil. 

Antennae  longer  than  fore  wings.  Costal  area  rather  broad  in 
the  forewing,  but  gradually  narrowed  towards  pterostigma. 
Subcostal  area  broad  in  its  basal  fourth.  Tlie  cross-vein 
between  Sc  and  R  placed  a  little  before  origin  of  lis.  M  forks 
regularly,  and  its  branches  do  not  coalesce  as  in  Chrysopa,  nor 
form  cellules  as  in  Nothochrysa.  M  forks  behind  the  origin  of 
Ks.  Cu  forks  a  little  further  out  than  the  cross-veins  between  M 
and  the  stem  of  Cu.  In  the  hindwing,  the  costal  and  subcostal 
areas  are  of  the  usual  form,  In  the  discal  area  of  the  fore-  and 
hind  wrings,  all  tiie  cells  are  of  hexagonal  form.  No  series  of 
gradate  cross-veins.     No  forks  along  the  apex  of  wings. 

Genotype,   Dictyochrysa  fulva,  n.sp. 

This  genus  is  a  very  interesting  one,  especially  with  regard  to 
the  peculiar  and  unusual  nervature  of  the  wings. 

Dictyochrysa  fulva,  n.sp.     (Plate  xiii.,  tig.  10). 

Head  fulvous  Palpi  brown.  Vertex  with  a  short,  narrow, 
dark,  transverse  streak  above  the  antennte.  Antennae  fulvous 
at  base,  blackish  at  the  tip;  basal  joint  very  stout.  Prothorax 
fulvous,  almost  as  long  as  broad,  and  with  rounded  front  angles. 
A  verv  narrow,  longitudinal,  dark,  median  streak,  not  reaching 
the  hind-margin;  and  a  narrow,  lateral  one  in  the  middle  between 
the  median  streak  and  the  side-margins,  and  of  the  same  length 
as  the  median  ones.  Along  the  lateral  margins,  an  indistinct 
dark  streak.  Mesothorax  fulvous.  Metathorax  brown,  its 
scutellum  fulvous.  Sides  of  thorax  fulvous,  with  brownish  spots 
and  streaks.  Abdomen  [somewhat  shrivelled  in  the  specimen] 
castaneous  at  base,  paler  towards  apex.  Legs  fulvous.  Hind- 
femora  l)rown  in  their  apical  parts:  fore-  and  intermediate-tibi:» 
darker  on  their  upper  side,  and  hind-tibiae  with  a  dark  band  at 
apex.     Tarsal  joints  pale  brownish.     First  tarsal  joint  as  long 
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as  second  and  third  united,  and  equal  to  fifth,  which  is  rather 
broad,  almost  cordiform.  Second  joint  a  little  longer  than  third, 
which  is  equal  to  fourth.  Claws  simple,  and  somewhat  curved 
at  apex. 

Apex  of  wings  elliptical.  Nervature  dark  brown.  C,  Sc,  and 
R  yellowish  for  about  their  whole  length;  the  other  nervures 
yellowish  between  base  of  wings  and  the  origin  of  Rs  or  the  fork 
of  M.  Pterostigma  dark  reddish-brown,  long  and  very  distinct; 
in  the  pterostigmatic  area,  Cu  bent  somewhat  outwards.  Mem- 
brane of  the  wings  hyaline,  at  base  strongl}^  yellowish,  especiallv 
in  the  fore  wings.     Nervures  with  short,  blackish  hairs. 

Length  of  forewing,  17  mm.;  of  hind  wing,  15  mm. 

Queensland;  one  specimen;  Coll.  Froggatt. 

N  O  T  H  0  C  H  K  Y  S  A  . 

MacLachlan,  Trans.  Ent.  Soc.  London,  1868,  p.  195. 

NOTHOCHRYSA    CHLOROMELAS. 

Girard,  Ann.  Soc.  Ent.  France,  1862,  p. 607. 

In  "Australian  Neuroptera,"  Part  i.,  I  mentioned  two  speci- 
mens of  this  species  from  the  Solomon  islands.  In  the  material 
at  hand,  one  specimen  is  present  from  Darnley  Island,  Queens- 
land, 1910  (\V.  W.  Froggatt  leg.);  Coll.  Froggatt. 

NOTHOCHRYSA    INSIGNATA. 

Navas,  Ann.  Soc.  scient.  Bruxelles,  1914,  p.323. 

Mackay,  Queensland;  one  specimen,  1905  (Turner  leg.):  Coll. 
Froggatt.  Navas  has  described  the  species  on  specimens  from 
Queensland,  and  from  Hermansburg,  Central  Australia. 

NoTHOCHKYSA  NiGRiNKKVis,  n.sp.      (Plate  xiv.,  figs. 11,  llAj. 

Head,  thorax,  and  abdomen  yellowish.  Tip  of  apical  joint  of 
labial  and  maxillary  palpi  brownish.  At  each  side  of  the  clypeus, 
a  brownish  spot;  and  below  each  antenna,  but  near  to  the  eye- 
margins,  a  greyish-brown,  short,  transverse  streak.  Vertex 
with  a  V-shaped  black  figure.  Antennse  at  least  as  long  as  the 
wings,  pale  brown  at  base,  and  becoming  dark  brown  at  apex 
basal  joint  very  stout  and  yellowish.      Prothorax  about  twice  as 
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broad  as  long,  with  rounded  front  angles,  and  with  blackish 
front  and  lateral  margins;  two  black,  irregular,  oblique  streaks 
on  its  disc.  Mesothorax  with  ten  small  black  spots,  and  meta- 
thorax  with  four  small  ones.  The  hind-borders  of  each  abdominal 
segment  narrowly  blackish-marginate  dorsally;  some  of  the  seg- 
ments with  indistinct  and  irregular  brownish  spots  dorsally. 
Legs  greyish-yellow.  The  nervature  of  wings  more  or  less 
brownish-black.  Sc  and  R  in  the  fore  wing,  and  C,  Sc,  and  R 
in  the  hindwing,  yellowish.  Pterostigma  indistinct,  greyish- 
yellow. 

Length  of  forewing,  14  ram.;  of  hindwing,  12  mm. 

Brewarrina,  N.8.W.;  one  specimen,  1914  (W.  AV.  Froggatt 
leg.);  Coll.  Froggatt. 

Chrysopa. 

Leach,  Edinb.  Encycl.,  p.l38,  1810. 

Chkysopa  rambuhi. 

Schneider,  Symbola^,  etc.,  p. 107,  tab.  34,  1851. 
Wagga,   N.8.W.;  one  specimen:  7/xi./1899  (W.  \V.  Froggatt 
leg.);  Coll.  Froggatt. 

Chrysopa  signata. 
►Schneider,  Symbolse,  etc.,  p  109,  tab.  35,  1851. 
Kenthurst,  N.8.W.;  one  specimen;  9/x./l  903  (W.  W.  Froggatt 
leg.);  Coll.  Froggatt. 

Chrysopa   extranica,  n.sp.     (Plates  xiv.-xv,  figs.  I  2-12A;. 

Rufous.  Apical  joint  of  maxillary  palpi  blackish  at  base. 
Face  yellowish;  clypeus  with  a  darker  spot  on  its  middle  part. 
A  short,  black  streak  between  the  antenna?,  which  are  reddish- 
yellow  at  base  [the  greater  part  of  the  antennae  wanting];  basal 
joint  very  stout.  Prothorax  rufous,  twice  as  broad  as  long,  with 
an  irregular  black  streak  near  each  lateral  margin;  on  its  disc, 
two  narrow,  black  streaks,  forming  an  abrupt,  longitudinal, 
median  streak;  a  small  dark  spot  at  each  side  of  the  median 
streak.      Meso-  and  metathorax    rufous,  with   some  black  spots. 
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Abdomen  rufous.  Legs  reddish-yellow.  Membrane  of  wings 
hyaline.  Longitudinal  nervures  yellowish  to  pale  brown;  base 
of  Rs  and  fork  of  M  darker:  cross- veins  dark  brown.  M._, 
coalesces  with  Mj,  and  a  triangular  cell  is  formed  by  these  two 
veins;  first  cross-vein  between  Rs  and  M^  joins  Mj  at  the  apical 
end  of  the  triangular  cell.  Pterostigma  greyish-yellow,  rather 
indistinct. 

Length  of  forewing,  23  mm.:  of  hind  wing,  20  mm. 

Colo  Vale,  N.8.W.:  (me  specimen,  1902  (R.  Corrie  leg.);  Coll. 
Froggatt. 

T  liave  placed  this  interesting  species  in  the  genns  Chrysopa. 
although  the  nervature  of  the  wings  suggests  some  resemblance 
to  the  genus  Leucochrysa,  froni  America:  but  as  the  antennae  aie 
defective,  it  may  ])e  best  to  wait,  for  a  definite  tixation  of  posi- 
tion, until  more  material  is  available. 

MANTTSPTDt^R. 

Eu  C  L  I  M  A  C  I  A. 

Enderlein,  Stett.  ent.  Zeit.,  p. 302,  1910. 

EUCLIMACIA    FLAVICOSTATA,  n  Sp.       (Plate  XV.,  fig.  13). 

Head  reddish-yellow.  Labial  and  maxillary  palpi  yellowish- 
brown.  Each  of  the  antennal  insertions  circumscribed  by  a 
narrow  black  line,  united  with  a  blackish-brown,  transver.se 
streak  in  front  of  the  antennse.  Eyes  bronze-green.  Vertex 
smooth;  the  carina  hardly  indicated;  face  coarsely  punctuate. 
Antennse  short  and  thick,  yellowish-red,  46-jointed,  the  joints 
short,  and  v^er}'  broad.  Prothorax  yellowish-red,  divided  by  a 
deep  transverse  groove  about  one-third  from  front  margin.  The 
front  part  a  little  broader  than  the  distance  between  the  eyes, 
and  about  twice  as  broad  as  the  hind  part,  which  is  somewhat 
longer  than  broad.  At  each  side  of  the  transverse  furrow  a 
tubercle.  Meso-  and  metathorax  brownish-red:  meso- and  meta- 
scutellum  a  little  paler.  Abdomen  brownish-red,  a  little  darker 
ventrally  and  at  the  base.  Legs  reddish-brown,  the  fore-cox^e  a 
little  darker, 
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Wings  long  and  slender,  with  rather  acute  tips.  The  nerva- 
ture  reddish-brown.  The  membrane  hyaline,  but  along  the 
front  and  apical  part  of  the  wings  is  found  a  strong  brownish- 
yellow  tinge,  w4iich  also,  in  the  forewing,  occupies  the  basal 
part  of  the  wing  and  the  area  between  M  and  Cu^  Pterostigma 
reddish. 

Length  of  forewing,  19  mm.;  of  hind  wing,  16  mm. 

Cape  York,  Queensland:  one  specimen  (H.  Elgner  leg.);  Coll. 
Tillyard. 

This  species  has  great  likeness  to  Euclimacia  nuchalis*  Ger- 
staecker  (Mitth.  naturw.  Yerein  Neuvorp.  u.  Riigen,  Bd.  xvi., 
p. 38,  1884),  the  type-specimen  of  which  (in  the  Hamburg 
Museum)  [  have  examined.  In  £J.  7iuchalis,  the  femora  and 
the  coxje  are  blackish-brown.  The  transverse  groove  on  the 
prothorax  blackish;  hind-border  of  prothorax,  meso-  and  meta- 
thorax  blackish-brown.  Abdomen  yellowish  red,  ventrally  almost 
blackish-brown,  with  the  exception  of  the  hind-margin  of  the 
apical  segments,  which  is  yellow^ish-red.  The  first  dorsal  seg- 
ment almost  totally  blackish-brown,  the  following  three  segments 
with  blackish-brown  front  margin. 

Mantispa  erythema.     (Plate  XV.,  fig.  14). 

Brauer,  Abh.  k.-k.  zool.-bot.  Gesell.,  Wien,  Bd.  xvii.,  p. 506 
1867. 

Euclimacia  erythrcea  Stitz,  Mitt.  Zool.  Mus.  Berlin,  p. 42,  1913. 

Two  specimens  of  this  species,  from  Brisbane,  are  placed  in 
the  Hamburg  Museum,  both  specimens  being  designated  as 
types.  One  of  them  also  has  a  label  as  formerly  belonging  to  the 
Mus.  Godeffroy.     I  give  a  photo  of  one  of  the  type-specimens. 


EXPLANATION  OF  PLATES  X.-XV. 
Plate  X. 

Fig. L — Protop/ectron  striatellmn,  n.ap.     Photu.     ColL  Froggatt. 
Fig.2. — G  1/mnocnemia  variegata  Schn.     Photo.     ColL  Esb. -Petersen. 
Fig. 3. — Ceratoleon  bi-eiicomis,  n. gen.  et  n.sp.     Photo.     ColL  Froggatt. 

"  Euclimacia  torquata  NavAs,   Mem.   Real  Acad.   Ciene.  y  Art.   Barce- 
lona,  p.95,  1914,  is  tlie  same  as  E,  nuchalis  Gerst. 
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Plate  xi. 
Fig.SA. — Ceratolton  hrericornis.     Figures  of  head  and  antenna?. 
Fig.4. — Alloformicahon  canifroiu  Navas      Photo.     Coll.  Froggatt. 
Fig. 5. — Myrmehon  nigromarf^matu.^.  n.sp.     Photo.     Coll.  Froggatt. 

Plate  xii. 
Fig.6. — Myiodactyhis  rofieiMigma,  n.sp.     Photo.     Coll.  Froggatt. 
Y\y[,.1  .  —  Chmylops  ><ejuncfns  Walk.     Photo.     Coll.  Tillyard. 
Fig.  7 A. — O-'tmy/op.s  i^ejiinctu.^  Walk.     Figures  of  anal  appendages. 

Plate  xiii. 
Fig. 8. — ConchylofimylHs  trueriatns  Banks.     Photo.     Coll.  Froggatt. 
Fig. 9. — Berotha  neuropunctata,  n.sp.     Photo.     Coll.  Froggatt. 
Fig.  10. — JJicfyochry.m  fn/ra,  n.gen.  et  n.sp.     Photo.     Coll.  Froggatt. 

Plate  XIV. 
Fig.  11. — Nothochrym  niyrinervis,  n.sp.     Photo.     Coll.  Froggatt. 
Fig.  11  A. — Xothochrysa  uigrinervis,  n.sp.     Figure  of  head  and  prothorax. 
Fig.  12. — (  hryfiopa  extratiea.  n.sp.     Photo.     Coll.  Froggatt. 

Plate  XV. 
Fig  12A. — Chrysopa  extrauea,  n.sp.     Figure  of  head  and  prothorax. 
Fig.  18. — Euclimacia  jiark'ostata,  n.^li.     Photo.     Coll.  Tillyard. 
Fig.  14. — Manti.^pa   erythnva   Brauer.       Photo   of   type-specimen.      Mus. 
Hamburg. 
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THE  8INGLE  CELL  CULTIVATION  OF  YEAST. 

By   R.  Greig-.Smith,   D.Sc,   Macleay  Bacteriologist  to  the 

Society. 

'I'he  method  of  isolatiiiii'  single  cells  of  veast  by  means  of  the 
pen,  and  growing  them  in  tiny  drops  of  nutrient  fluid  on  cover- 
glasses  in  a  moist  chamber,  as  recommended  by  Paul  Lindner, 
was  a  great  advance  upon  the  older  gelatine  process  as  practised 
b}^  Hansen.  The  Lindner-method  is  in  general  use  at  the  pre- 
sent time.  It  has  some  disadvantages,  however,  as  will  be 
recognised  when  the  method,  which  I  am  about  to  describe,  has 
been  tried. 

The  pen  acts  by  the  capillary  nature  of  its  split,  and  it  is  a 
simple  step  to  adopt  a  glass  capillary,  such  as  may  be  obtained 
by  drawing  out  a  heated  piece  of  glass  tubing  until  the  tube  is 
of  the  necessary  bore.  A  four-inch  piece  of  glass  tubing  of  4mm. 
bore,  heated  in  the  bunsen  flame  until  soft,  and  drawn  out  to 
about  thirty  inches,  will  furnish  several  suitable  capillaries. 
The  heating  sterilises  the  glass,  and  the  capillary  is  ready  for 
use  when  broken  or  cut  into  short  lengths  of,  say,  five  inches. 
It  is  better  to  cut  the  capillary  with  a  fine  file  to  ensure  a  clean 
cut.  A  broken  end  will  not  make  a  good  contact  with  the 
cover-glass,  when  the  yeast-suspension  is  spotted.  If  the  hand 
is  used  to  cut  or  break  the  tube,  the  capillary  can  be  sterilised 
by  passing  it  rapidly  through  the  flame  before  using. 

The  capillary  is  dipped  into  the  suspension  of  yeast-cells,  and 
inclined  at  an  angle.  The  liquid  rushes  up  the  capillary  but 
soon  stops.  The  capillary  is  withdrawn,  and  16  to  20  spots  are 
dotted  upon  a  sterile  cover-glass,  just  as  in  the  Lindner-method. 
The  size  of  the  spot  can  be  regulated  by  inclining  the  capillary 
more  or  less  to  the  vertical,  and  by  the  duration  of  contact  with 
the  cover-glass.  The  aim  is  to  have  the  spot  of  such  a  size  as 
can  be  included  in  the  field  of  the  microscope. 

LPrinted  oil,  July  6tli,  U»17.J 
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Caudal  Gills  of  Zj-gopterous  Larvae:  1-5,  Lcstidx  ;  (J-ll,  Agrtonidn'. 
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Cavidal  Gills  of  Zygopterous  Larvae  :  12-20,  A<jrioni(J-d\ 
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Saccoid  Gill-type  :  28-30,  Xcosticta  ;  31-33,  Pseudophaea. 
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Figs.  34-35.  Triquelro-qiuidrate  Tyi^ 


Figs.  36-o9.   Vertical  Lamellar  Type. 
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Hoiizuiital  1  auiellfir  Gill-type. 
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Fossil  Triclioptera. 


.S.N.S.W.    19!7. 


1.    Proto})lectron  striateUmn,  u.iiix  '2.  Gymnocnemia  variegataSchn. 

3.  Ceratoleon  hrevicornis,  u.g.  et  n.sp. 
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;5A.   Ceratolijon  hrevicornis,  n.g.  et  u.sp.  1-.   AJIoforiuicalcon  camfrons  'Niwas. 

5.  Myrineh'on  nigioiiiarfjinutu>i, u.si>. 
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6.  Myiodactijlus  roseistigma,  u.sp 


A.    OsmyZops  sejunctus  W; 
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Conchijlosinyhis  f/ ise/iatus  Banks.  9.  Berotha  neuropunctata,  n,si\ 

10.  Dictyochrysa  fulia,  u.g.  et  n.sp. 
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U-llA.  Nothochrysa  nigrine, -vis,  n.si>.  12.  Chrysopa  extranea,  n.sii. 
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12A.  Chrysopa  extranea,  n.s]^.  13.  Eudimaciajiav icostata,  n.siy. 

14.  Mantispa  erythrcea  Brauer. 
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Previous  to  spotting  the  cover-glass,  the  moist  chamber  has 
been  prepared  by  passing  a  metal  or  glass  ring,  1  cm.  deep, 
through  the  flame,  painting  the  lower  end  with  vaseline,  and 
placing  it  in  the  centre  of  a  glass-slide.  As  the  ring  cools,  the 
vaseline  sets  and  forms  a  firm  junction.  In  hot  weather,  the 
ring  is  dipped  into  solid  beeswax,  withdrawn  with  the  adhermg 
molten  wax,  and  placed  on  the  slide.  The  sterilisation  of  the 
slide  is  rarely  necessary.  A  drop  of  water  is  introduced  by 
means  of  a  capillary  pipette,  such  as  is  used  in  opsonic  work, 
and  a  clean  cover-glass  is  flamed  and  placed  upon  the  top  of  the 
ring.  The  chamber  is  taken  as  being  stei'ile.  The  cover-glass 
is  spotted  with  the  yeast-suspension,  the  ring  of  the  chamber  is 
painted  with  vaseline,  and  the  cover-glass  inverted  and  pressed 
down.  The  preparation  is  then  examined,  and  the  drops  con- 
taining a  single  cell  noted.  It  is  rarely  necessary  to  examine 
the  droplets  before  fixing  the  slide  to  the  ring,  when  the  method 
of  preparing  the  suspension,  which  I  am  about  to  descril)e,  is 
followed. 

The  method  is  that  used  by  Sir  A.  E.  Wright*  for  the  dilution 
of  microbic  fluids.  A  wide  capillary  pipette  is  prepared  by 
heating  a  six-inch  length  of  glass-tubing  of  4  mm.  bore  until 
soft,  in  the  flame  of  a  wing-attachment  of  the  bunsen,  and  draw- 
ing the  whole  to  twelve  inches.  When  cold,  it  is  cut  across  the 
middle,  and  blind  teats  are  attached  to  the  broad  ends  of  the 
two  pipettes.  The  pipette  is  marked  with  a  blue  pencil  at  1 
inch  from  the  point.  A  more  or  less  milky  suspension  of  yeast 
cells  is  drawn  up  to  the  mark,  then  an  air-bubble  is  drawn  up, 
then  a  length  of  sterile  nutritive  medium,  such  as  wort,  then 
another  air-bubble  followed  by  a  length  of  medium.  '1  hus  we 
have  an  inch  of  the  charge,  of  the  first  and  second  dilutions, 
each  separated  by  an  air-bubble.  The  second  dilution  is  gently 
blown  upon  a  sterile  glass-slide,  and  is  used  for  spotting  the 
cover-glasses  with  the  capillary.  The  remarkable  point  about  this 
method  of  dilution  is  that,  however  opalescent  the  original  sus- 
pension of  cells  may  be,  the  second  dilution  contains  them  in  so 
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distributed  a  condition  tliat  one  cell  can  generally  be  found  in 
every  second  drop.  It  is  as  if  the  cells  had  been  counted  auto- 
matically. There  will  naturally  be  limits  to  the  method:  I  have 
not  tried  a  yeast-paste,  nor  yet  a  very  dilute  suspension,  but, 
with  an  ordinary  opalescent  suspension,  my  students  have  always 
been  successful  with  the  second  dilution. 

It  is  sometimes  advisable  to  break  down  the  yeast-agglomer- 
ates by  Wright's  method  of  breaking  down  bacteiial  clumps.  A 
ball-pipette,  drawn  out  to  a  capillary  point  and  furnished  with 
a  strong  rubber-bulb,  is  used  for  alternately  sucking  and  blowing 
the  suspension.  This  is  followed  by  a  gentle  centrifugalisation, 
so  that  the  heavier  clumps  are  sedimented  while  the  single  cells 
remain  in  the  fluid. 

When  the  single  cells  have  produced  a  sutticient  progeny,  the 
cover-glass  is  removed,  and  the  droplet  touched  with  a  capillary. 
The  fluid  runs  up  the  tube  with  the  yeast-cells  and  the  capillary 
is  then  inserted  into  a  flask  of  wort,  and  the  end  broken  off.  It 
is  usual  to  pick  up  the  capillary  with  sterile  forceps,  pass  it 
rapidly  through  the  flame,  allow  it  to  cool,  touch  the  droplet, 
insert  into  the  flask,  and  snap  off  the  capillary  with  a  pressure 
of  the  forceps  against  the  side  of  the  flask. 

The  use  of  the  capillary  and  the  tube-method  of  dilution  have 
been  very  successful  in  reducing  the  time  occupied  in  preparing 
sinorle-cell  cultures. 
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THE  GEOLOGY  AND  PETROLOGY  OF  THE  GREAT 
SERPENTINE  BELT  OF  NEW  80UTH  WALE8. 

Part  vi.  A  General  Account  of  the  Geology  and  Physio- 
graphy OF  THE  Western  Slopes  of  New  England. 

By  W.  N.  Benson,  D.Sc,  B.A.,  F.G.S.,  Professor  of  Geology, 
University  of  Otago,  N.Z.;  formerly  Linnean  Macleay 
Fellow  of  the  Society  in  Geology. 

(Plates  xviii.-xx.;  and  ten  Text-figures.) 
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Preface. 
Though  the  presence  of  Carboniferous  and  y)evonian  rocks  in 
the  northern  portion  of  the  Serpentine  Belt  has  been  recognised 
for  sixty  years,  very  little  was  known  till  recently  of  their  de- 
limitation, subdivision,  and  tectonic  relationships.  In  the  first 
of  these  articles,  there  is  a  brief  statement  of  the  subdivisions 
and  tectonic  structure  of  the  Palaeozoic   rocks,  together  with  an 
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account  of  the  later  sedimentary  rocks  and  the  numerous  igneous 
rocks.  This  was  accompanied  by  a  map  and  sections  which  are 
reproduced  herewith  [Plates  xix.  and  xx.]  (1,  i.).  In  the  third 
article  (1,  iii,),  a  detailed  petrological  description  was  given  of 
most  of  the  rock-types  developed  in  the  area:  but,  so  far,  no 
account  has  appeared  of  the  field-observations  upon  which  these 
general  descriptions  and  map  were  based.  The  area  is  large  (over 
1 000  square  miles),  the  survey  was  perforce  rapid,  and  it  was 
intended  to  revise  it  in  more  detail.  But  since  work  in  other 
portions  of  the  Serpentine  Belt  has  confirmed  the  general  cor- 
rectness of  the  conclusions  reached,  and  has  opened  up  so  many 
new  questions,  for  the  solution  of  which  there  seems  little  evi- 
dence in  the  district  between  Manilla  and  Bingara,  it  has  seemed 
best  to  publish  the  following  account  of  the  exploratory  survey 
of  that  district,  while  detailed  investigation  will  be  confined,  for 
some  time,  to  the  regions  further  to  the  south. 

Historical  Introduction. 

The  earliest  references  to  this  region  are  apparently  Sir  T.  L. 
Mitchell's  brief  notes  on  the  trachytic  ranges  about  Mount 
Lindesay,  near  which  he  passed  in  the  summer  of  1831-2(2). 
Eleven  years  later,  Dr.  Leichhardt  passed  down  the  Horton 
River,  noting  the  occurrence  of  Lepidodendron,  the  crinoidal  and 
brachiopod  limestones,  the  Rocky  Creek  conglomerates,  and 
describing  the  volcanic  rocks  of  the  Nandewar  Mountains  (3). 
The  discovery  of  gold  brought  a  rush  to  the  Bingara  district  in 
1851,  and  Commissioner  Bligh  w^-ote  a  brief  account  (with  map) 
of  the  geology  of  that  neighbourhood  in  1852(4).  In  the  follow- 
ing year,  the  Rev.  W.  B.  Clarke  passed  through  the  north-eastern 
and  central  parts  of  the  region,  noted  most  of  the  formations 
here  described,  and,  in  particular,  recognised  the  similarity 
between  the  geology  of  Bingara  and  Nundle,  and  the  probably 
Devonian  age  of  the  limestones  at  Bingara  (5).  In  the  same 
year,  Stutchbury  investigated  the  Horton  River  valley,  and  the 
regions  west  of  it,  obtaining  a  large  fauna  from  the  beds  now 
considered   to  belong   to   the  Carboniferous   Burindi   series,  but 
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which  he  termed  Devonian.  He  also  recognised  the  occurrence 
of  coal  in  the  Derra  Derra  Gap,  west  of  Pallal,  and  described  the 
trachytes  and  basalts  of  the  Nande\^'ar  Range.  A  sketch 
geological  map  accompanied  the  report  (6).  Considering  the  con- 
ditions of  their  work,  the  reports  of  Clarke  and  Stutchbury  are 
remarkably  accurate  and  comprehensive. 

In  1<S73,  Professor  Liversidge  visited  the  then  newly-dis- 
covered diamantiferous  drift  near  Bingara,  and  described  its 
minerological  content (7).  In  1876-7,  Professor  De  Koninck 
described  a  number  of  marine  fossils  from  Pallal,  probably  from 
the  beds  discovered  by  Stutchbury.  These  he  referred  to  the 
Carboniferous  period  (8).  In  1881,  Mr.  Pittman  gave  an  account 
of  the  diamantiferous  drifts  of  Bingara  and  the  diatomaceous 
earth  near  Barraba,  referring  them  to  the  Miocene  period  (9). 
Wilkinson  reported  on  the  Bingara  drifts  in  1886(10);  and 
Anderson  carefully  mapped  them,  as  well  as  those  near  the 
junction  of  Cope's  Creek  and  the  Gwydir  River (11).  He 
gave  a  general  account  of  the  geology  of  the  Bingara  district, 
the  Paling  Yard,  Woods'  Reef,  and  Tea-Tree  Creek,  together 
with  a  sketch  map  in  1887(i2).  In  1891,  Mr.  Etheridge  de- 
scribed the  Tertiary  Drifts  of  Bingara(13),  and  Professor  (then 
Geological  Surveyor)  David  noted  the  occurrence  of  cinnabar, 
where  serpentine  invades  limestone  near  Bingara  (14).  The 
last-mentioned  geologist,  in  1893,  suggested  that  the  red  jaspers 
of  Bingara  (and  of  Nundle)  might  be  abyssal  deposits  (15);  and, 
three  years  later,  announced  the  presence  of  radiolaria  in  them(i6), 
giving  further  particulars  of  the  jaspers  near  Barraba  in  his 
classic  paper  of  1899(17). 

Mr.  G.  A.  Stonier  re-examined  the  Bingara  diamond-field  in 
1894,  and  added  a  most  useful  sketch  map  of  the  region  between 
the  Horton  River  and  New  England.  He  noted  further  in- 
stances of  the  Carboniferous  marine  fossils  (18),  and  the  presence 
of  a  plant,  probably  Rhacopferis  sp.,  in  the  Slaughterhouse  Creek 
Range  (18,  19,  20).  Mr.  Pittman  found  further  Carboniferous 
marine  fossils  at  Rocky  Creek  (23),  and  Tieniopteris  in  the  sand- 
stones of  the  Slaughterhouse  Creek  Range.     Stonier  noted  the 
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unconformity  between  these  sandstones  and  the  underlying  Car- 
boniferous rocks.  He  also  described  and  mapped  the  neighbour- 
liood  of  Crow  Mountain,  and  obtained,  both  there  and  at  Bu- 
rindi,  a  further  series  of  Carboniferous  marine  fossils.  He  con- 
cluded that  the  intrusion  of  serpentine  at  Crow  Mountain  was 
probably  of  Carboniferous  age(2l).  He  also  discovered  a  series 
of  Jurassic  leaf -fossils  in  the  sandstones  of  Warialda(22). 

Professor  Judd  described  specimens  of  massive  garnet-rock  and 
picotite-rock  obtained  from  Barrack  Creek  (24),  the  former  pro- 
bably analogous  to  a  garnet-rock  described,  with  other  minerals 
from  the  Bingara  district,  by  Mr.  D.  A.  Porter  (25),  which  the 
present  writer  has  shown  to  be  a  highly  altered  gabbro(l,  iii.). 
Rev.  J.  Milne  Curran  described  the  garnetiferous  basalt  from 
Ruby  Hill  near  Bingara  (26),  which  locality  w^as  later  studied  in 
detail  by  Mr.  Pittman  in  1900;  and  the  petrology  of  the  remark- 
able series  of  eclogites  and  breccias  he  obtained  there,  was  de- 
scribed by  Mr.  Card  (28).  The  diatomaceous  earth  of  Barraba 
was  studied  microscopically  by  Messrs.  Card  and  Dun,  who  found 
Melosira  and  SpoiujiUa  to  be  present (29).  Mr.  Carne  briefly 
described  the  geology  of  Gulf  Creek  and  adjacent  cupriferous 
areas  in  1899,  and  again  in  1908(30). 

Mr.  Andrews  discussed  the  physiography  of  the  whole  region 
in  1903(32),  and  outlined  the  sequence  of  plutonic  intrusions  in 
New  England  in  1905(33).  He  briefly  described  the  limestones 
of  Bobby  Whitlow  and  Warialda  in  1908(34).  Dr.  Jensen,  in 
1907,  gave  an  account  of  the  Nandewar  Mountains,  with  full 
petrological  detail,  and  a  geological  map  and  section  embracing 
the  western  pijrtion  of  the  area  here  considered  (31).  Mr.  Harper, 
in  1909,  traced  the  Mesozoic  sandstone  around  the  foot  of  the 
Nandewar  Ranges;  and  Mr.  Carne  collected  a  series  of  Carbon- 
iferous marine  fossils  near  Gravesend,  which  were  determined  by 
Mr.  Dun(36).  In  1909,  1910,  and  1913,  Mr.  Cotton  studied  the 
region  around  the  junction  of  Cope's  Creek  with  the  Gwydir 
River  (35). 

The  present  writer's  observations  were  made  in  1911:  a  general 
statement  of  the  stratigraphical  succession,  and  a  geological  map 
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and  sections  were  given  in  the  first  part  of  this  series  in  1913(1). 
These  are  reproduced  in  the  present  article.  Constant  reference 
will  be  made  to  this  first  paper,  and  to  the  third  part  of  the 
series,  which  deals  with  the  petrology  of  the  rocks  collected. 

Stratigraphy  and  Tectonics. 

The  stratigraphical  succession  in  this  region  has  been  described 
in  previous  papers  (1).  Biiefly,  it  consists  of  (i.)  the  Devonian 
System,  comprising  (a)  some  possibly  Lower  Devonian  phvUites 
and  jaspers  in  the  general  complex  known  as  the  Eastern  Series, 
i.e.,  the  rocks  lying  east  of  tlie  Serpentine  Line;  (b)  the  Middle 
Devonian,  Tamworth  Series  of  radiolarian  cherts,  claystones, 
tuffs,  breccias,  and  limestones  occurring  on  the  Namoi  River  and 
to  the  south  and  ^^  est  of  Bingara,  and  forming  a  great  part  of 
the  Eastern  Series;  (c)  the  Baldwin  Agglomerates  (the  lower 
portion  of  the  Upper  Devonian  Series),  which  form  the  central 
portion  of  the  region  mapped,  and  extend  for  eighty  miles  north 
and  south,  and  fifteen  miles  east  and  west;  and  (d)  the  Upper 
Devonian,  Barraba  mudstones  with  interbedded  tuffs,  conglomer- 
ates, and,  rarely,  doleritic  sills.  The  last  three  formations  are 
conformable  one  with  the  other,  and  are  conformably  overlain 
by  (ii.)  the  Lower  Carboniferous  System,  consisting  of  (e)  a 
lower  series  of  marine  mudstones  and  limestones,  the  Burindi 
mudstones;  followed  by  (/)  the  Rocky  Creek  Conglomerates 
with  interbedded  felsitic  tuffs  and  some  felsites.  The  whole 
series  has  been  folded  by  forces  thrusting  from  the  east,  which 
have  produced  close  packed  folds  and  much  faulting  in  the 
eastern  portion  of  the  region,  with  the  formation  of  one  pre- 
eminent and  continuous  line  of  fault,  into  which  has  been 
injected  an  almost  continuous  mass  of  ultrabasic  rock.  West  of 
this  "Serpentine  Line,"  the  folding  decreases  in  intensity,  pass- 
ing from  isoclinal  folds  dipping  steeply  to  the  east,  to  mere 
undulations,  more  or  less  broken  by  faults.  This  folding  took 
place  before  Permo-Carboniferous  times,  and  may  have  been  con- 
tinued at  intervals  till  near  the  close  of  tlie  Permo-Carboniferous 
period,  but  died  out  before  the  deposition  of  the  Upper  Pernio- 
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Carbuiiifei'ous  Coal-Measures,  which  rest  uiiconfoiinably  on  the 
Rocky  Creek  conglomerates.  Jurassic(?)  sandstones  overlie  these, 
and  extend  over  the  DeNonian  formations:  and  Tertiary  gravels, 
clays,  and  diatomaceous  earth  follow,  together  with  a  complex 
series  of  alkaline  lavas  in  the  Nandewar  Mountains,  and  much 
basalt,  both  there  and  elsewhere. 

With  the  exception  of  the  Baldwin  Agglomerates,  and  the 
dulerite-sills  of  the  Barraba  mudstones,  all  these  formations  have 
been  noted  by  earlier  writers;  but  their  distribution,  and  strati- 
grajDhical  relationships,  and  the  tectonics  of  the  district,  were 
imjDerfectly  known. 

Regional  GeolocxY. 
In  our  discussion  of  the  regional  geology,  it  will  be  most  con- 
venient to  divide  the  area  into  a  series  of  zones,  each  of  which  is 
characterised  by  a  fairly  uniform  tectonic  structure.  These  are : 
(i.)the  Eastern  Zone,  consisting  of  the  marginal  portion  of  the  New 
England  granites,  and  the  highly  disturbed  complex  east  of  the 
.Serpentine  Line;  (ii.)  the  Serpentine  Line;  (iii.)  the  Near  Western 
Zone,  consisting  chiefly  of  isoclinally  folded  Tamworth,  Barraba, 
and  Burindi  rocks  adjacent  to  the  Serpentine  Line;  (iv.)  the 
Middle  AVestern  Zone,  chiefly  consisting  of  a  broken  anticline  of 
Baldwin  Agglomerate  and  Barraba  mudstone ;  (v.)  the  Far 
AV^estern  Zone,  an  undulatory  but  chiefly  westerly  dipping  series 
of  Barraba,  Burindi,  and  Rocky  Creek  rocks;  and  (vi.)  the  Nan- 
dewar  Mountains,  consisting  of  Tertiary  volcanic  rocks.  The 
distincti(Hi  must  be  clearly  made  between  the  Nandewar  Mount- 
ains and  the  Nandewar  Range,  which  is  merely  the  ridge 
between  the  Gwydir  and  Namoi  River  watersheds. 

i.  The  Eastern  Zone. 
AVe  commence  the  description  in  the  south.  The  Namoi 
River  is  conflned  to  a  gorge  by  a  ridge  of  red  jasper  jDassing  into 
jasperised  slates  and  ferruginous  phyllites,  immediately  west  of 
the  Serpentine  Line,  which  crosses  the  river  about  fourteen 
miles  above  Manilla.  Dykes  of  lamprophyre  intersect  this  ridge 
(1,  Ft.  iii.,  p.698).      East  of  the  ridge,  which  is  two  miles  wide, 
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is  a  depression  occupied  partly 
by  the  Old  Mundowey  Station 
(and  Ukolan  on  Hall's  Creek), 
in  which  the  rocks  are  phyll- 
ites,  silicified  tuffs,  lenticular 
masses  of  limestone,  the  two 
latter   apparently    of    Lower 
Middle   Devonian  age,  a  con- 
glomerate,  recalling  conglom- 
erates occurring  west  of  Nun- 
die,  and  a  long  band  of  ser- 
!  pentine,  which  has  a  maximum 
width      of     half-a-mile,      and 
strikes  due  north,  forming  an 
acute  angle  with  the  direction 
of  the  main  Serpentine  Line. 
East  of  this  low   region,   the 
land  rises  rapidly  to  a  height 
of  about  3600  feet.     The  face 
of  the  scarp  is  composed  of  an 
intimate  mixture  of  phyllites 
and    jaspers,    with    probably 
Middle       Devonian      banded 
cherts     and      altered      tuft's, 
broken   by  faults    and   much 
contorted.      Above  the  scarp, 
with   its    rugged    valleys  and 
waterfalls,  the  land-surface  is 
generally     undulating,     with 
poor    outcrops    of    the    same 
types  of   rocks  as  formed  the 
scarp.     Two  miles  to  the  east, 

*  Generalised  Section  from  the 
New  England  Plateau  through  the 
Nandewar  Mountains  to  the  West- 
ern Plains. 
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is  an  acid  granite,  with  small  aggregates  of  tourmaline.     (See  the 
eastern  portion  of  Section  1,  Plate  xx.). 

On  Yellow  Rock  Gully,  eight  miles  north  of  the  Namoi  River, 
the  Eastern  Zone,  immediately  adjacent  to  the  Serpentine  Line, 
contains  two  small  lenses  of  limestone  with  traces  of  fossils 
resembling  Syrincjopora,  and  a  dendroid  Favosltes.  These  pro- 
bably belong  to  the  Middle  Devonian  Series.  Between  them 
and  Crow  Mountain,  six  miles  further  to  the  north,  the  Eastern 
Series,  immediately  adjacent  to  the  Serpentine  Line,  contains 
frequent  occurrences  of  a  spilitic  tuff  filled  with  fragments  of 
limestone,  like  that  which  elsewhere  represents  the  Nemingha 
limestone  horizon (1,  Pt.  v.,  p. 553). 

East  of  Crow  Mountain,  which  consists  of  red  jasper,  there  is 
a  gentle  slope  leading  up  on  to  the  New  England  plateau.  The 
rocks  are  chiefly  indurated  claystones  and  phyllite,  with  altered 
tuffs  and  a  large  amount  of  sheared  and  often  vesicular  spilite. 
Near  the  mountain  are  several  narrow  bands  of  serpentine.  At 
the  head  of  Eumur  Creek,  five  miles  east  of  the  mountain,  is  a 
lens  of  limestone,  800  yards  long,  and  50  yards  wide,  associated 
with  altered  tulF.  It  is  doubtless  a  continuation  of  the  Middle 
Devonian  (Nemingha  ?)  limestone  of  the  Mundowey  region.  The 
rocks  developed  east  of  Woods'  Reef,  within  three  miles  of  the 
serpentine,  are  similar  to  those  at  Crow  Mountain. 

Stonier  has  recoi-ded  the  presence  of  Tertiary  gravels,  which 
commence  at  the  head  of  Back  Creek,  south-east  of  Crow  Mount- 
ain, and  pass  across  the  Serpentine  Line  through  the  low  gap 
south  of  the  mountain  (21),  and  similar  gravels  occur  south  of 
Woods'  Reef.     These  are  further  discussed  below  (pp. 240,  275). 

Twenty  miles  to  the  north  of  Woods'  Reef,  a  traverse  was 
made  from  the  serpentine  eastward  through  Gulf  Creek.  Adja- 
cent to  the  serpentine  are  two  small  bands  of  crystalline  lime- 
stone formerly  used  for  flux,  of  which  an  analysis  has  been  given 
(1,  Pt.  iii.,  p.712).  East  of  them  is  a  z(5ne  of  jasper  and  phyllite 
with  abundant  quartz-veins,  forming  the  usual  ridge  east  of  the 
serpentine  On  the  eastern  slope  of  this  is  the  Gulf  Creek  Mine 
described   by  Mr.   Carne(30),    and   consisting  of  three   lodes   of 
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cupriferous  pyrites  and  hornite  in  jasper  and  phyllite,  invaded 
by  masses  of  serpentine  and  veins  of  quartz.  The  whole  ore-body 
dips  steeply  to  the  east,  and  gives  evidences  of  considerable 
faulting  and  pressure. 

Following  down  Gulf  Creek  to  the  north-east  of  the  mine,  the 
jaspers  of  the  eastern  series  are  banded  and  more  like  the  cherts 
of  TamA\orth.  They  contain  abundant  radiolarian  casts.  The 
dip  is  steep  to  the  east,  but  rather  contorted.  The  creek  falls 
rapidly,  breaking  into  cascades  over  resistant  bars  of  quartz. 
Between  two  and  three  miles  from  the  mine,  the  slope  gives 
place  to  a  Hat  step  about  a  mile  wide.  Here  a  large  amount  of 
spilite  occurs  together  with  intrusive  dolerite,  while  bedded  chert 
and  tutf  with  limestone-fragments  (the  Nemingha  horizon  ?)  are 
also  present  (in  Portion  17,  Parish  Capel).  From  here,  the 
stream  plunges  over  a  bar  of  red  jasper  into  the  narrow  gorge 
known  as  "The  Gulf,"  from  which  it  issues  on  to  the  floor  of 
Keera  Senkungsfeld. 

The  jaspers  and  phyllites  of  the  Eastern  Zone  have  been  fol- 
lowed all  the  way  from  Gulf  Creek  to  Bingara,  and  form  a  con- 
tinuous ridge  beside  the  serpentine.  Near  Upper  Bingara, 
Anderson  noted  the  occurrence  of  a  small  mass  of  basalt  o\  er- 
lying  Tertiary  drift  on  this  ridge (19).  Gouron  Goiiron  Creek, 
after  flowing  through  a  mature  upper  valley  on  the  gabbros, 
strikes  north  at  Upper  Bingara  through  the  Eastern  Series,  pass- 
ing down  through  a  great  gorge  opening  on  to  the  Keera 
Senkungsfeld.  Further  north,  Borah  Creek  has  a  similar 
course.  Near  the  point  where  it  leaves  the  serpentine,  is  a  mass 
of  porphyritic  spilite  described  previously  (1,  Pt.  iii.,  p.665),  and 
adjacent  thereto,  in  a  disused  mine-shaft  by  the  5-Mile  Peg  on 
the  Upper  Bingara  Bridle  Track,  is  a  strongly  chloritic  tutf  and 
a  \  ery  sodic  albite-dolerite,  of  which  an  analysis  has  been  given 
(ibid.,  pp.667  and  704). 

Following  down  this  track,  one  passes  the  occurrence  of 
cinnabar  described  by  Professor  David  (14).  Here  the  serpentine 
opens  out  into  several  northward-pointing  fingers,  between  which, 
the  rocks,  which  seem   to  be  almost  entirely  Middle   Devonian, 
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are  considerably  altered.  The  limestone,  invaded  by  the  ser- 
pentine, has  been  strongly  metamorphosed,  and  (Professor  David 
thinks)  in  part  absorbed  by  the  peridotite-magma.  Adjacent  to 
it,  are  some  of  the  limestone-bearing  spilitic  tuffs,  like  those  in 
the  Nemingha  horizon.  A  quarter  of  a  mile  to  the  south  of 
here,  the  limestone  contains  traces  of  a  cyathophylloid  coral,  and 
some  unrecognisable  brachiopods;  beyond  this  i^in  Portion  184, 
Bingara)  it  has  become  very  schistose. 

Passing  up  the  Gwydir  River,  the  first  few  miles  lie  in  a  gorge 
cut  in  phvUites,  altered  tuffs  and  jaspers,  which  Professor  David 
found  to  be  radiolarian(16,  17);  but  beyond  the  junction  of  Gouron 
Gouron  Creek,  the  banks  of  the  river  become  low,  and  a  great 
lowland  extends  far  to  the  south,  on  which  are  low  ridges  of  jasper, 
and  low  undulating  hills  of  Tertiary  drift  capped  with  basalt. 
Somewhat  higher  jasper-hills  occur  further  east  at  Keera  Station, 
and,  beyond  these,  rises  the  granitic  region  near  Copeton  described 
by  Anderson  (11)  and  Cotton  (37).  North  of  the  Gwydir  River, 
near  the  junction  of  the  Gouron  Gouron  Creek,  and  again  two 
miles  noi'th-Nvest  of  Keera,  are  small,  lenticular  masses  of  lime- 
stone (according  to  local  report).  This  area  of  lowland  sur- 
rounded by  hills  has  been  termed  the  Keera  8enkungsfeld(37). 
(See  also  p. 273). 

Between  Bingara  and  Warialda,  very  little  study  has  been 
made  of  the  Eastern  Series.  Near  Myall  Creek,  east  of  the 
serpentine,  are  large,  pink  lenses  of  limestone  Hke  those  of  the 
Nemingha  horizon;  but,  two  miles  further  north,  the  limestone 
has  returned  to  the  west  of  the  serpentine,  and  continues  thus 
to  Warialda.  At  Oakey  Creek  (Mr.  Hamilton's  property),  very 
little  jasper  occurs  east  of  the  serpentine,  the  rocks  being  chiefly 
indurated  claystone.  North  of  Kelly's  Gully,  the  Series  dis- 
appears beneath  Jurassic(?)  sandstones  in  which  Stonier  found 
Alethoptrris,  Brachyphyllum,  and  Flnjlhqjter  is  (22).  Near 
AVarialda,  these  sandstones  pass  into  arenaceous  conglomerates 
and  arkoses,  which  contain  pebbles  of  black  jasper  and  quartz. 
The  current-bedding  is  well  marked,  and,  in  the  small  region 
studied,   ha.>  an    inclination    predominantly  to    the    north-west. 
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No  graphite-flakes  were  observed,  such  as  are  commonly  present 
in  the  Hawkesbiirv  8andstone.  To  the  east,  the  sandstones 
ho  on  the  eroded  surface  of  the  granites,  from  wliich  they  were 
in  large  measure  derived.  To  the  south-east,  they  are  overlain 
by  basalts.     (See  Plate  xix.). 

The  boundary  of  the  granites  M'hich  form  the  eastern  margin 
of  the  Eastern  Series  was,  in  part,  based  upon  information 
obtained  from  the  State  Geological  Survey,  in  part  from  obser- 
vations of  Mr.  D.  Porter  and  others.  The  writer  has  studied 
these  granites  near  the  Namoi  River  only. 

ii.  The  Serpentine  Line. 

This  has  been  defined  as  the  well  marked  line  of  fault  which 
separates  the  Eastern  Series  from  the  formations  to  the  west, 
and  is  generally  occupied  by  a  band  of  serpentine  of  varying 
width.  No  serpentine  occurs  on  the  Namoi  River,  but  a  narrow 
strip  may  be  seen  two  miles  to  the  north.  Eight  miles  north  of 
the  river,  it  occurs  again,  and  may  be  traced  thence  up  a  branch 
of  Yellow  Rock  Creek.  In  Portion  42,  Parish  of  Welsh,  there 
occurs,  within  the  serpentine,  an  oval  patch,  about  forty  feet  long 
and  twenty  feet  wide,  of  a  peculiar  rock  containing,  in  a  white 
granular  matrix  of  clinozoisite  and  zoisite,  muscovite  and  oligo- 
clase,  long  green  masses  of  chlorite-spherulites  that  are  probably 
pseudomorphous  after  hornblende  or  augite.  Possibly  this  is  a 
highly  altered  gabbro-pegmatite.     (See  1,  Pt.  iii.,  pp. 7 2 1-2). 

North  of  this,  there  are  massive  and  schistose  serpentines, 
with  small  patches  of  enstatite-rock  and  anorthosite.  The  western 
side  of  the  serpentine  is  transformed  into  a  mixture  of  siliceous 
sinter,  magnesite  and  siderite  with  more  or  less  haematite,  which 
will  be  given  the  very  useful  miners'  term,  "serpentine-gossan," 
in  succeeding  parts  of  this  paper.      It  has  often  a  marked  relief. 

Between  Yellow  Rock  Creek  and  Crow  Mountain,  the  land- 
surface  is  almost  flat,  and  the  serpentine  is  not  clearly  developed. 
Its  place  is  taken  by  a  little  serpentine-gossan,  and  there  are 
also  small  dykes  of  dolerite  of  a  type  which  generally  occurs 
with  serpentine  in  the  northern  portion  of  the  Serpentine  Belt. 
(See  1,  Pt.  iii.,  pp. 688-9).     They  are  particularly  abundant  in  the 
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serpentine  at  Crow  Mountain.  North  of  Crow  Mountain  Creek, 
the  serpentine  commences  to  widen  out.  Where  it  crosses 
Eumur  Creek,  the  western  portion  is  a  well  marked  zone  of 
serpentine-oossan,  here  a  beautiful  flesh-pink  carbonate-rock  with 
clear  green  chalcedonic  segregations (1,  Pt.  iii.,  p. 678).  The  cross- 
section  of  the  serpentine  bands,  from  west  to  east,  is  approxi- 
mately as  follows  : — 

Pink  carbonated  serpentine  with  limonitic  bands...       20  j'ds. 

Massive  and  schistose  bastite-serpentine 100     ,, 

Altered  dolerite  (fine-grained  and  gieen)   ...  ...       20     ,, 

Highly  silicified  "Eastern"  rocks    ...  ...  ...       .30     ,, 

Grey  schistose  serpentine       ...  ...  ...  ...      100     ,, 

Silicified  and  contorted  phjdlites 10(j     ,, 

Black  schistose  serpentine     ...  ...  ...  ...         6     ,, 

Vesicular  lime-rock,  etc.        ...  ...  ...  ...         4     ,, 

400  yds. 

A  quarter  of  a  mile  south  of  Eumur  Creek  is  a  roughly 
circular  patch  of  coarsely  crystalline  albite-rock  occurring  in  the 
serpentine (1,  Pt.  iii.,  p. 691). 

The  serpentine  gradually  widens  northwards  near  Woods' 
Reef,  where  it  is  two  miles  wide,  and  splits  into  two  great  lobes 
as  shown  in  the  map.  One  is  crossed  by  Ironbark  Creek  in  a 
deep  gorge.  The  rock  is  chiefly  schistose  and  bastite-serpentine, 
with  occasional  dykes  of  peculiarly  altered  dolerite(l,  Pt.  iii., 
p. 6 90).  East  of  Woods'  Reef,  and  again  east  of  Crow  Mountain, 
are  small  parallel  sills  of  serpentine.  In  the  serpentine  on 
Ironbark  Creek,  Porter  has  noted  the  occurrence  of  a  vein  of 
garnet  with  vesuvianite(25).  The  mapping  of  the  Crow  Mountain 
serpentine  is  a  modification  of  Stonier's  map  of  1896(21);  that  of 
Woods'  Reef  is  a  modification  of  Pittman's  unpublished  map  of 
1881(9),  for  the  use  of  which  I  am  indebted  to  the  Geological 
Survey. 

North  of  Ironbark  Creek,  there  is  no  serpentine  for  three  miles. 
It  commences  again  at  the  old  Paling  Yard  Diggings,  which  were 
described  briefly  by  Anderson  in  1888(12).  It  is  composed  of 
schistose  serpentine  to  the  south,  but  reaching  the  Paling  Yard 
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it  becomes  three-quarters  of  a  mile  wide  and  contains  much 
gabbro.  This  belt  occupies  an  opening  between  the  jasper-hills 
to  the  east  and  the  Burindi(?)  tuffs  to  the  west.  Its  floor  is 
thinly  covered  with  Tertiary(?)  auriferous  drift.  The  serpentine 
and  gabbro  are  a  good  deal  altered,  some  quartz-veins  have  been 
developed,  and,  in  places,  the  gabbro  is  impregnated  with  pyrites. 
About  half  a  mile  east  of  the  old  station-building  is  a  most  inter- 
esting occurrence  of  chromite.*  A  circular  area,  roughly  five 
yards  in  diameter,  is  full  of  spherical  segregations  of  very  minute 
chromite-cubes,  set  in  a  matrix  of  green  chlorite  and  serpentine 
with  the  chromiferous  chlorite  kammererite  (Seel,  Pt.  iii.  p.681). 
On  either  side  of  this  is  a  bar  of  amphibolite  with  very  interest- 
ing characteristics.  (See  descriptions  of  M.B.  189  and  186,  1, 
Pt.  iii.,  p.680). 

West  of  the  serpentine  is  a  bar  of  the  usual  serpentine-gossan, 
which  may  be  traced  for  some  distance  to  the  north.  The  belt 
widens  in  this  direction.  Along  its  western  side,  schistose 
serpentine  is  the  predominant  rock,  with  a  thin  "gossany" 
margin,  but,  to  the  east,  gabbro  predominates,  with  bars  of 
schistose  serpentine,  and  massive,  or  poikilitic  bastite-serpentine. 
This  forms  a  great  bulge  to  the  east,  and  is  bordered  by  the 
jasper-hills.  Its  well  matured  surface  slopes  gradually  eastward 
to  the  Forrest  Creek  System.  Northward,  the  area  slopes  rapidly 
down,  into  Little  Plains  Creek,  which  escapes  through  a  gap  in 
the  hard  tuff  ridge  to  the  west.  Here  is  an  interesting- 
igneous  complex  of  gabbro  and  serpentine  worthy  of  further 
study.  The  northern  end  of  the  mass  is  mostly  massive  bastite- 
serpentine,  with  a  brown  weathering  surface  and  marked  relief. 
The  western  side  and  southern  portion  are  schistose,  often  with 
large  massive  kernels  perhaps  two  yards  in  diameter,  while 
within  the  mass  are  bands  of  massive  and  schistose  serpentine. 
The  eucrite-gabbro  and  anorthosite  [the  "diorite"  of  Anderson(12)] 
is  largely  gneissic  (a  fluxional  structure  having  been  impressed 
upon  it  during  consolidation),  and  has  been  altered  mineralogi- 

*  The  Mineralogical  Museum  in  the  University  of  Ziirich  contains  an 
analogous  specimen  from  the  Ural  Mountains. 
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cally  to  a  varying  degree (1,  Pt.  iii.,  pp. 685-6).  The  mass  is 
invaded  by  dolerite  in  a  few  places.  It  pinches  out  to  the  north, 
but  may  be  traced  by  "gossany"  outcrops  over  the  hill  till  it 
commences  again  b}^  Oakey  Creek,  and  continues,  with  large  but 
varying  width,  to  Hall's  Creek. 

North  of  Hall's  Creek,  the  belt  becomes  very  wide,  with  a  very 
well-marked  western  margin  of  serpentine-gossan  rising  into  the 
prominent  peak  known  as  Red  Rock.  East  of  this  is  a  wide 
zone  of  schistose  serpentine  and  a  large  amount  of  enstatite- 
rock(l,  Pt.  iii.,  p. 680).  East  again  is  a  zone  of  massive  bastite- 
serpentine,  rising  into  a  well-marked  ridge,  followed  by  more 
foliated  rocks.  There  seems  to  be  a  bar  of  serpentine  striking  off 
up  Hall's  Creek  to  the  north-east,  but  this  is  not  certain. 

An  interesting  botanical  point  may  here  be  noted.  The 
abundance  of  grass-trees  {Xanthorrhcta)  on  the  massive  bastite- 
serpentine  stands  in  marked  contrast  to  their  comparative 
scarcity  on  the  foliated  rock  and  the  adjacent  eastern  rocks. 
This  has  been  noted  wherever  well-marked  areas  of  massive 
serpentine  occur,  and  is  specially  marked  on  the  Little  Plain. 

In  the  serpentine  near  Hall's  Creek  occurred  the  only  mass  of 
noumeaite  yet  recorded  in  New  South  Wales.  Official  analyses 
show  it  to  contain  13-29  per  cent,  of  NiO,  and  1'32  per  cent,  of 
CoO(38). 

Northwards,  gabbros  commence  again,  very  easily  decomposed, 
and  forming  a  wide,  open  flat  enclosed  between  the  jasper-ridge 
to  the  east,  and  the  well-marked  ridge  of  massive  bastite-ser- 
pentine  to  the  west;  while,  beyond  the  western  side  of  this,  the 
ridge  plunges  down  steeply  into  the  valley  of  Hall's  Creek.  This 
open  flat  valley  on  the  gabbro  narrows  northwards  to  the  almost 
deserted  village  of  Upper  Bingara,  once  a  productive  gold-mining 
camp.  This  was  described  b}^  Anderson  in  1888(12).  As  at 
the  Paling  Yard,  there  is  a  large  amount  of  fluxion-structure 
among  the  gabbros,  which  are  here  quite  coarse-grained,  and 
often  highl}^  altered (1,  Pt.  iii.,  pp.684-687).  The  gold  occurred 
in  patchy  "bonanzas"  in  reefs  in  the  gabbro  and  serpentine,  and 
in  the  shallow  alluvium  covering  the  valley-floor. 
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Xorth  of  this,  Gouron  Gouron  Creek,  which  flows  through 
Upper  Bingara,  turns  eastwards  down  through  the  Eastern 
Series  to  the  Keera  8enkungsfeld,  just  in  time  to  prevent  its 
capture  bj^  the  liead  of  Barrack  Creek.  This  flows  to  the  north- 
east, traversing  the  serpentine  diagonally  and  exposing  a  section, 
four  miles  long,  of  alternating  massive  and  schistose  serpentine, 
standing  out  in  rounded  hillsides,  or  long  crenellated  ridges. 

The  bridle-track  northwards  from  Upper  Bingara  leads  on  to 
the  Eastern  Series,  passing  the  old  Mount  Everest  copper-mine. 
Four  miles  north,  a  gabbro  mass  occurs,  similar  to  that  at  Upper 
Bingara.  At  the  northern  end  of  this  mass,  some  very  interest- 
ing types  of  altered  gabbro,  some  almost  completely  changed  to 
garnet  (rodingite),  have  been  obtained  (1,  Pt.  iii.,  p. 686).  The 
same  structure  prevails  as  to  the  south— a  wide,  open  valley, 
with  its  floor  covered  with  gabbro-detritus,  is  enclosed  between 
jasper,  etc.,  to  the  east,  and  a  ridge  of  massive  bastite-serpentine 
to  the  west;  while  the  western  side  of  the  ridge  plunges  steeply 
down  into  Hall's  Creek.  On  the  eastern  side  of  the  gabbro  is 
some  schistose  serpentine,  but  with  a  fibrous  rather  than  a 
foliated  structure.      It  contains  auriferous  calcite-quartz  veins. 

In  Spring  Creek,  near  Bingara,  the  serpentine  branches  into 
several  "fingers"  pointing  northwards.  The  easternmost  of  these 
is  accompanied  by  gabbro  stained  by  copper  carbonates.  Pro- 
fessor David  stated  that  the  serpentine  strongly  invaded  and 
altered  the  limestone  here  (14);  and,  near  the  contact-line,  there 
is  a  large  mass  of  pegmatitic  albite  like  that  near  Crow  Mountain 
(1,  Pt.  iii.,  p. 691).  Professor  Judd  has  described  veins  of  picotite 
and  massive  green  garnet,  the  latter  traceable  for  over  a  mile 
between  Barrack  Creek  and  the  Gwydir(24).  The  former  was 
probably  a  segregation,  and  has  not  been  rediscovered;  the  latter, 
while  analogous  to  the  garnet-rock  found  by  Porter  at  Ironbark 
Creek  and  Bowling  Alley  Point  (25),  is  probably  portion  of  the 
garnet-gabbro  or  rodingite  mentioned  above.  Mr.  Porter  also 
mentions  the  occurrence  of  filiform  gold  in  calcite-veins  in  the 
serpentine,  in  this  neighbourhood.  North  of  the  Gwydir,  the 
serpentine  is  again  seen  as  a  small  lens  on  the  Bobby  Whitlow 
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road,  and  again  as  serpentine-gossan  on  Myall  Creek.  Two 
miles  to  the  north  of  here,  it  is  only  a  few  yards  wide,  but,  six 
miles  further  north,  east  of  Mt.  Rodd,  it  is  200  j^ards  wide,  and 
is  covered  by  Jurassic(?)  sandstone.  It  pinches  out  to  the  north, 
but  occurs  again  on  Mr.  Hamilton's  property  on  Oakey  Creek, 
where  it  is  200  yards  wide,  consisting  of  massive  and  foliated 
serpentine  with  a  little  gabbro.  It  appears  again  to  the  north 
in  Kelly's  Gullj^  in  the  section  described  below  (Text-fig. 2,  p. 244), 
and  thence  disappears  beneath  the  sandstone-hills  to  the  north. 
This  is  the  most  northerly  occurrence  of  the  rocks  of  the  Great 
Serpentine  Belt. 

iii.  The  Near    We.^terii   Zone. 

This  zone  lies  immediatel}'  west  of  the  Serpentine  Line,  and 
may  be  assumed  to  extend  to  a  line  which  joins  the  east  side  of 
Pyramid  Hill,  near  Manilla,  to  the  east  side  of  the  Bingara  Range. 
It  is  of  very  complex  structure,  consisting,  for  the  most  part,  of 
Upper  Devonian  Barraba  Mudstones,  with  Middle  Devonian 
Tamworth  Rocks  to  the  south  on  the  Namoi  River,  and  to  the 
north  in  the  valley  of  Hall's  Creek.  The  rocks  are  greatly  folded, 
frequently  dipping  isoclinally  to  the  east.  Near  the  serpentine,  a 
long  strip  of  Carboniferous  rocks  has  been  infolded,  extending 
from  the  Namoi  to  the  head  of  Hall's  Creek,  and  appearing 
again  at  Oakey  Creek,  south  of  Warialda. 

We  commence  at  the  south  once  more.  In  the  section  (Fig.  1, 
Plate  XX.)  above  the  letter  D,  Middle  Devonian  rocks  are  shown, 
and  mapped  on  Plate  xix.,  as  occurring  east  of  the  hills  that 
bound  the  Manilla  Valley,  and  forming  the  majority  of  the  low 
land  in  the  Parish  of  Veness,  north-east  of  Manilla,  While  this 
is  not  definitely  proved,  it  is  the  most  i:)robable  explanation  of 
the  facts  observed  in  the  short  time  available  here.  The  rocks 
are  soft  or  cherty  radiolarian  claystones,  which  may  be  traced 
southward  across  the  Namoi  River  to  Yarrumbully  Creek,  where 
they  contain  lenticular  masses  of  limestone,  probably  on  the 
Moore  Creek  horizon.  The  western  portion  of  the  Middle 
Devonian  beds  noi-th  of  the  Namoi,  dips  gently  to  the  west,  but 
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ill  the  centre  is  an  anticline,  beyond  wliich  follows  a  series  of 
greatly  disturbed  beds  dipping  steeply  to  the  east.  Near  Manilla, 
the  cherty  niudstones  are  interbedded  with  bands  of  coarse, 
tuffaceoiis  breccia. 

The  eastern  margin  of  the  area  of  Middle  Devonian  is  pro- 
bably a  fault.  Beyond,  follow  the  tuffs  and  claystones  of  the 
Barraba  Series,  greatly  disturbed  and  highly  tilted.  Further 
east,  the  claystones  take  on  the  olive-green  colour  and  lithological 
character  of  the  Carboniferous  niudstones  of  Burindi,  and  include 
a  long  lenticle  of  limestone  made  up  almost  entirely  of  crinoid- 
ossicles.  There  is,  however,  no  unconformity  between  these 
Carboniferous  mudstones  and  those  of  the  Devonian  system  with 
which  they  are  associated. 

The  Carboniferous  belt  is  continuous  for  a  long  distance  to  the 
north.  On  Yellow  Rock  Creek,  six  miles  south  of  Crow  Mountain, 
and  five  miles  north  of  the  limestone  last  described,  a  similar 
lenticle  of  crinoidal  limestone  occurs,  40  feet  thick  and  200  feet 
long,  dipping  E.  22'  N.  at  55°.  It  occurs  in  soft  phyllitic  rock, 
immediately  west  of  the  serpentine,  and  is  associated  with  a  band 
of  coarse  conglomerate,  almost  of  the  Rocky  Crcsk  type,  contain- 
ing boulders  of  porphyry  and  dolerite,  with  a  greenish  jasperoid 
rock,  set  in  a  sandy  matrix  (said  to  be  slightly  auriferous). 

Small  lenses  of  crinoidal  limestone,  frequently  very  impure, 
occur  here  and  there  two  or  three  miles  south  of  Crow  Mountain; 
and  in  the  creek  at  the  foot  of  the  mountain  itself,  is  a  small 
mass  of  limestone,  beside  which  the  shales  contain  a  typical 
series  of  Carboniferous  fossils  discovered  by  Stonier  in  1896.  A 
list  of  these,  with  additions  found  by  the  writer,  has  been  given 
previously  (1,  Pt.  i.,  pp. 505-507).  This  limestone  is  also  associated 
with  a  bar  of  heavy  conglomerate,  which  is  very  sharply  separated 
from  the  adjacent  mudstones.  To  the  south  and  west  of  Crow 
Mountain,  the  Burindi  rocks  pass  conformably  into  the  mud- 
stones and  tufis  (the  ''felsites"'  of  Stonlei')  which  have  characters 
similar  to  those  of  Barraba  (Upper  Devonian)  rocks.  A  well 
marked  horizon,  that  may  be  useful  in  the  mapping  of  the  Car- 
boniferous rocks  near  Crow  Mountciin,  is  a  peculiar  conglomerate, 
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best  seen  three  miles  suutli  of  Euiiibra  homestead,  and  consisting 
of  a  variety  of  pebbles  and  fragments  of  oolitic  limestone.  This 
conglomerate  forms  the  eastern  side  of  "Black  Mountain,"  the 
remainder  of  which  is  largely  composed  of  green  felsitic  tuft'. 

Less  than  half-a-mile  south  west  of  Eumbra  homestead  is  a 
small  intrusion  of  a  very  decomposed  but  clearly  recognisable 
minette(l,  Pt.  iii.,  p. 697,  and  Plate  xxvii.,  fig.  14).  It  forms  an 
outcrop  only  a  few  yards  in  length.  Near  the  serpentine,  south 
of  Back  Creek,  there  also  occur  a  few  dykes  of  the  dolerite  (not 
albite-dolerite)  usually  associated  with  peridotite  in  these 
northern  localities. 

North  of  Crow  Mountain  Creek,  the  same  sedimentary  forma- 
tions continue  beyond  the  Woods'  Reef  Road  to  the  Nandewar 
Range.  Rocks,  probably  Carboniferous  and  also  Devonian,  occur 
west  of  Woods'  Reef,  but  have  not  been  examined  in  detail. 
Limestones  of  a  blue  argillaceous  type,  characteristic  of  the 
Barraba  8eries,  occur  here  and  there. 

At  Crow  Mountain,  Stonier  reported  the  occurrence  of  a  long 
line  of  Tertiary  gravels  (21).  These  commence,  as  stated  pre- 
viously, east  of  the  serpentine,  but  may  be  traced  through  the 
low  gap  south  of  Crow  Mountain,  past  Eumbra  homestead,  and 
along  the  western  face  of  the  mountain,  where,  near  Eumur 
Creek,  they  form  a  thick,  strong  conglomerate  with  a  ferruginous 
cement.  North  of  this,  they  are  represented  by  a  large  area  of 
granitic  sand.  (Jutliers  of  the  gravel,  etc.,  are  dotted  here  and 
there  down  towards  the  Manilla  River.  Again,  south  of  Woods" 
Reef,  the  serpentine  ridge  is  covered  by  Tertiary  gravel  filling  a 
noticeable  gap,  and  issuing  from  a  still  more  marked  opening  in 
the  jasper-hills  behind. 

To  the  north-west  of  Crow  Mountain,  the  Pahvozoic  and 
Tertiary  formati(jns  are  overlain  by  basalt,  which  covers  much 
of  the  region  between  Woods'  Reef  and  Barraba.  This  basalt  is 
discussed  in  a  later  section  (see  p. 276). 

Passing  to  the  head  of  Cobbadah  Creek,  we  note  that  this 
stream,  leaving  the  gabbro,  enters  a  narrow  gorge  about  a  mile 
in  length,  cut  through  hard  tuft's  of  \'arious  kinds,  some  of  which 
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are  regular  diorite-arkoses  (see,  for  instance,  the  description  of 
M.B.  6-3,  1,  Pt.  iii.,  p.719),  while  others  are  more  andesitic. 
Associated  with  these  are  hard,  cherty  layers.  This  continues 
right  up  to  the  serpentine,  and  may  be  traced  northwards  as  far 
as  the  head  of  Oakey  Creek,  making  a  well-marked  range  of  hills 
all  the  way.  This  formation  has  been  doubtfully  mapped  as 
belonging  to  the  Burindi  Series.  Another  possible  alternative 
is  that  adopted  in  8ecti(jn  l^,  Plate  xx.,  where  the  rocks  have 
been  classed  as  of  Barraba  age  in  view  of  the  great  similarity 
between  some  of  the  tuffs  present,  to  some  that  occur  in  the 
upper  part  of  the  Barraba  Series  below  the  basalts  at  the  head 
of  Sheep  Station  Creek,  near  Cobbadali.  The  evidence  as  yet  is 
entirely  insufficient  to  come  to  any  conclusion. 

Farther  down  Cobbadah  Creek  are  mudstones  of  the  same 
character  as  those  of  the  Burindi  Series,  bent  into  a  series  of 
sharp  anticlines  thrust  over  to  the  west,  and  broken  by  a  fault 
along  each  anticlinal  crest,  in  the  manner  usually  figured  in 
diagrams  of  isoclinal  folding.  Beyond,  near  Piedmont  homestead, 
three  miles  east  of  Cobbadah,  the  creek  is  crosssd  by  a  bar  of 
the  peculiar  olive-green  shale,  with  little  blebs  and  narrow  bands 
of  impure  limestone,  that  is  so  characteristic  of  the  Burindi 
Series.  West  of  this  is  a  well-marked  fault,  which  separates  the 
Burindi  rocks  from  the  Barraba  Series  lying  to  the  west.  A 
little  to  the  south-east  of  the  Piedmont  homestead,  in  a  tributary 
of  Cobbadah  Creek,  and  in  or  near  the  line  of  this  bounding 
fault,  is  a  small  bar  of  pink  carbonate-rock  with  a  talcose  matrix 
and  a  little  hcematite,  probably  the  "gossan"  of  a  small  intrusion 
of  serpentine.  This  is  one  of  the  very  few  instances  of  the 
occurrence  of  serpentine  ivest  of  the  main  Serpentine  Line. 

About  nine  miles  north  of  this  region,  the  Burindi  rocks  have 
been  studied  immediately  west  of  the  Serpentine  Line  at  the 
head  of  Hall's  Creek  (see  eastern  end  of  Section  No.S,  Plate  xx.). 
Just  at  the  corner  of  the  road  at  the  bottom  of  the  Devil's 
Elbow,  which  lies  on  Barraba  rocks,  is  a  little  tributary  of 
Hall's  Creek,  beyond  which  rises  a  narrow  band  of  unmistakable 
talcose,  carbonated  serpentine,  traceable  a  hundred  yards  to  the 
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south.  This  is  possibly  iii  the  same  line  of  fault  as  the  carbon- 
ated serpentine  by  Cobbadah  Creek,  mentioned  above.  Directly 
east  of  it,  also,  the  rocks  are  intensely  folded  Burindi  rocks  of 
typical  dark  green  colour,  \vitli  small  calcareous  bands.  These 
are  folded  into  sharply  packed  anticUnes  and  synclines.  The 
falls  on  Hall's  Creek  are  cutting  back  into  these  mudstones, 
which,  near  them,  contain  pebble-bands  with  pebbles  of  the  types 
usually  present  in  Burindi  and  Rocky  Creek  conglomerates. 
Half-a-mile  north-east  of  the  falls,  in  Portion  46,  Parish  of  Hall, 
is  a  band  of  limestone  about  100  yards  long,  and  <S  yards  thick. 
It  is  almost  entirely  made  up  of  Lithostrot'ion  sp.,  but  also  con- 
tains traces  of  St/rinyopora,  a  cyathophylloid  coral,  and  crinoid- 
stems.  This  rock  is  intercalated  with  Burindi  mudstones,  and 
is,  perhaps,  to  be  correlated  with  the  Lithostrotion-Syriiiyojjora 
limestone  near  Eulowrie,  14  miles  to  the  west,  which  has  been 
considered  to  be  near  the  base  of  the  Carboniferous  Series  (see 
p.  269).     About  200  yards  east  of  this  is  the  serpentine. 

The  description  of  the  writer's  collection  of  fossils  from  Hall's 
Creek  has  kindly  been  undertaken  by  Dr.  Stanley  Smith,  of 
University  College,  Aberystwyth. 

Following  the  disturbed  region  north  from  here  into  the  valley 
of  Hall's  Creek,  the  stratigraphy  becomes  very  complex.  The 
Carboniferous  rocks  cease,  and  the  Upper  and  appai-ently  Middle 
Devonian  beds  appear.  The  outcrops  are  extremely  poor  and 
scattered,  owing  to  the  wide  spreading  of  the  alluvial  fans  by 
the  torrents  that  descend  from  the  ranges  on  either  side.  In 
Mr.  S.  Wither's  property  (Portion  44,  Parish  of  Hall),  four  miles 
to  the  north  of  the  Lithostrotion-\\mQ^Ume,  are  two  lenses  of 
limestone  of  quite  a  different  type.  It  is  highly  crystalline,  but 
contains  traces  of  corals  which  have  been  tentatively  referred  to 
the  following  forms: — Stroinatopora  or  Stromatoporella,  Favosites 
multitahalata^  Favosites  j^ittfnani,  Actinocystis  or  a  Cystiphylloid 
coral,  GyathophyUum^  Syringopora.     The  last  is  very  abundant. 

The  limestone  must,  for  the  present,  be  referred  to  one  of  the 
Middle  Devonian  horizons,  probably  the  jSemingha  horizon.  It 
does  not  lie  parallel  to  the  serpentine-boundary,  but  strikes  N. 
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20°  E.,  and  its  northern  extremity  is  invaded  by  the  serpentine. 
Adjacent  to  the  limestone  to  the  south,  are  other  rocks  of  the 
Tarn  worth  type  dipping  E.li5°8.  at  about  85°,  namely  banded 
claystone  richly  radiolarian,  and  coarse  tuff,  and,  in  the  creek,  is 
a  boulder  of  a  vesicular  rock  like  spilite. 

For  the  rest  of  the  way  northwards  along  the  eastern  side  of 
the  valley,  there  are  scarcely  any  go(jd  outcrops.  There  can  he 
little  doubt  that  the  majority  of  the  rock  is  of  Tamworth  age, 
and,  as  been  already  described,  the  limestone  appears  again 
about  three  miles  south  of  Bingara,  and  passes  across  the  Ser- 
pentine Line  into  the  Eastern  Series,  fossiliferous  patches  lying 
among  the  long  fingers  of  serpentine.  The  western  side  of  the 
valley  will  be  discussed  later  (pp. 26 1-262). 

One  feature  remains  for  mention.  Ruby  Hill,  12  miles  south 
of  Bingara,  is  a  slight  (elevation  in  the  valley-bottom,  composed 
of  volcanic  breccia,  cut  by  basalt-dykes.  This  is  noteworthj^  as 
containing  numerous  garnets,  surrounded  by  kelyphitic  rings, 
and  fragments  of  eclogite.  The  geology  of  this  has  been  studied 
by  Mr.  Pittman(27),  while  the  petrology  was  described  very  com- 
pletely by  Mr.  Card  (28).  The  reported  occurrence  of  diamonds 
in  the  breccia  has  not  been  confirmed.      (See  also  25,  26). 

Adjacent  to  this,  there  is  an  intrusion  of  felsite  or  micro- 
granite  into  the  surrounding  claystones. 

Only  brief  studies  have  been  made  of.  this  zone  north  of 
Bingara.  As  has  been  seen,  the  limestone,  which  was  east  of 
the  serpentine  on  Myall  Creek,  crossed  once  more  to  the  west, 
two  miles  further  to  the  north.  It  is  very  noticeable  as  a  broad 
mass  of  crystalline,  white  and  pink  marble  on  Hamilton's  pro- 
perty at  Oakey  Creek,  five  miles  south  of  Kelly's  Gully;  and 
here  strongly  resembles  the  Nemingha  limestone  near  Black 
Jack  by  Woolomin(l,  Pt.  ii.,  p.574). 

About  100  yards  west  of  this  is  a  scarcely  altered  bar  of  grey 
oolitic  limestone,  which  is  probably  part  of  a  band  of  Burindi 
rocks  nipped  in  on  the  folding.  Another  similar  bar  occurs  by 
the  roadside  a  mile  north-west  of  here,  and  both  closely  resemble 
the  typical  crinoidal  and  oolitic  limestones  near  Caroda  on  the 
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Horton  River  (see  p. 268),  Five  miles  further  north,  the 
Nemingha(])  limestone  appears  again  on  Kelly's  Gully,  two  miles 
east  of  the  railway-station,  and  has  been  noted  in  several  inter- 
mediate points. 

Analyses  of  the  limestones  at  Kelly's  Gully  and  Oakey  Creek 
have  been  cited  previously  (1,  Pt.  iii.,  p.712). 
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Text-fig.2. — Jurassic  sandstone  overlying  serpentine  and  Devonian  Rock 
at  Kelly's  Gullj',  Warialda. 


A  very  interesting  section  in  the  creek  here  shows  the  relation 
of  the  several  formations.  It  was  noted  by  Clarke  in  1853.5). 
Text-fig.2.  illustrates  the  vertical  section.  To  the  east,  the  rock 
is  probably  decomposing  spilite,  the  serpentine  is  massive  and 
schistose,  and  locally  gossany.  It  contains  a  bar  of  crushed 
green  cherts.  Next  to  the  serpentine,  the  limestone  follows, 
highh'  crystalline  and  pinkish  in  colour,  like  that  at  Hamilton's, 
and  Bobby  Whitlow,  Capping  this,  resting  on  an  irregular 
eroded  surface,  lies  the  coarse  Warialda  Jurassic(?)  sandstone. 
The  serpentine  projects  up  from  the  general  surface  into  the 
sandstone,  showing  its  ancient  relief,  and,  as  no  veins  continue 


BY    VV.    \.    RKNSOX.  245 

from  its  gossany  portions  into  the  sandstone,  it  is  evident  that 
both  the  hydration  and  subsequent  siHcification  of  the  serpentine 
took  place  before  the  deposition  of  the  sandstone. 

The  general  characters  of  the  sandstone  liave  already  been 
mentioned  (p.  232).  West  of  the  highly  disturbed  belt,  occur 
mudstones,  which  lithologically  may  belong  to  either  the  Middle 
or  Upper  Devonian  Series.  These  bear  residual  caps  of  sand- 
stone and  (13  miles  north-west  of  Bingara)  the  basalt-cap  of  Mt. 
Rodd,  which  rests  on  Tertiary  drift  overlying  steeply  dipping 
greenish  tuffs  and  mudstones. 

(For  Explanation  of  PI  ate- 1^,  etc.,  see  p.28-J.) 
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NOTES    AND    EXHIBITS. 

Mr.  Fred  Turner  exhibited  :  (1)  a  flowering-specimen  of  Bam- 
husa  nana  Roxb.,  (Syns.  B.  glauca  Lodd.  et  Lindl.,  B.  glaucescens 
Siebold  et  Munro,  B.  viridi-ylaucescens  Carr.)  from  his  garden 
at  Chatswood,  a  species  which  he  had  not  known  to  produce 
flowers  before,  either  in  Brisbane  or  Sydney  —  (2)  A  specimen  of 
Phleuni  pratense  Linn.,  the  Timothy-grass  of  Europe,  received 
from  Tumblong,  Adelong  district,  and  sent  to  him  by  Messrs. 
Anderson  &  Co.,  of  Sydney.  It  is  a  valuable  addition  to  the 
pasture-herbage,  and  appears  to  be  spreading  in  different  dis- 
tricts. It  is  now  acclimatised  in  the  Adelong  district,  though 
it  has  not  been  cultivated.  For  other  records,  vide  these  Pro- 
ceedings, 1914,  p.323.  — (3)  A  specimen  of  Gastrolohium  spinosum 
Benth.,  var.  triangulare  Benth.,  one  of  the  poison-plants  of  West 
Australia,  from  Jindarra,  forwarded  by  Mrs.  A.  E.  Stephens. — 
(4)  On  behalf  of  Mr.  F.  M.  Clements,  a  specimen  of  Lobelia  tupa 
Linn.,  (Syns.  L.  feuillei  Don,  and  Rapuntium  tupa  PresL),  a 
Chilian  plant,  attaining  a  height  of  8  feet  or  more,  now  thriving 
in  Mr.  Clements'  garden  at  Stanmore.  According  to  Prof.  Red- 
wood, "i/.  tupa  is  poisonous  in  the  extreme,  causes  emesis  by 
simply  smelling  the  flowers;  juice  caustic." 

Mr.  W.  W  Froggatt  showed  mosquitoes,  in  quantity,  from 
Riverina,  obtained  by  using  cyanide  in  tents.  Also  a  collection 
of  destructive  insects  from  wheat-stacks. 

Mr.  R.  T.  Baker  exhibited  a  specimen  of  California  Redwood, 
Sequoia  sempervirens  Endl.,  showing  remarkable  growth.  The 
tree  was  planted  at  Reef  ton,  New  Zealand,  in  1876,  and  felled 
in  1903,  during  which  period  it  had  obtained  a  diameter  of  2  ft. 
lOJin.  in  secondary  wood,  18  inches  from  the  ground,  developing 
27  rings  in  27  years.  The  annual  rings  show  a  fairly  uniform 
growth,  varying  only  between  limits  of  J"  to  1"  full.  This  is  a 
very  remarkable  instance  of   tree-growth,  and  shows  the  suita. 
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bility  of  our  Southern  lands  for  the  propagation  of  this  valuable 
timber. — Also  a  specimen  of  Vegetable  Wax,  obtained  from  the 
branchlets  of  Beyeria  opaca,  which,  if  it  could  be  obtained  in 
quantity,  would  be  of  commercial  importance. 

Mr.  Cleland  exhibited  some  Port  Jackson  oyster-shells,  which 
he  had  found  exposed  in  a  thick  layer  on  one  of  the  banks  of  the 
Namoi  at  Narrabri,  N.S.W.  Investigation  and  inquiry  revealed 
that  they  were  debris  from  a  local  oyster-shop,  deposited  on  the 
river-bank,  and  subsequently  covered  by  Hood-silt -a  possible 
trap  for  a  palaeontologist  in  the  future. 

Mr.  A.  A.  Hamilton  exhibited  dried  specimens  and  fruits, 
accompanied  by  a  photograph,  of  Tetragonia  nigrescens  E.  k  Z.^ 
var.  maritima  Sond.,  an  alien  from  South  Africa,  collected  on 
the  beach  at  Maroubra  Bay,  not,  so  far  as  known,  previously 
recorded  from  Australia, 

Mr.  Fletcher  showed  three  racemes  of  Grevillea  buxifolia, 
from  two  plants,  with  abnormal  flowers,  most  of  them  with  two 
pistils  on  a  common  stalk,  in  one  case  also  with  eight  stamens. 
[For  a  somewhat  similar  case  in  G.  punicea  R.  Br.,  see  Mr.  Cheel's 
record  in  these  Proceedings,  1911,  p.  158].  * 

Dr.  H.  G.  Chapman  exhibited  an  example  of  "peptone" 
solution  prepared  from  the  proteins  of  egg-white.  Egg-white 
containing  about  15  gm.  proteins,  was  mixed  with  an  equal 
volume  of  2%  sodium  chloride.  To  300  c. cm.  mixture,  300  c. cm. 
j^  soda  were  added.  The  alkaline  liquid  was  placed  in  the' 
incubator  at  37°C.  for  15  days.  At  the  end  of  this  time,  the 
Huid  no  longer  coagulated  upon  heating  it.  It  had  remained 
sterile.  The  liquor  was  placed  in  a  digester  and  heated  under 
six  atmospheres  pressure  for  one  hour.  A  slight  precipitate 
formed,  and  the  lluid  became  dark  in  colour.  The  fluid 
was  resterilised  by  boiling  it  on  three  successive  days.  The 
solution  was  found  to  be  faintly  alkaline  in  reaction,  100  c.cm. 
containing  4  c.cm.  ^y  alkali.  It  yielded  0*48%  nitrogen,  cor. 
responding  to   3%   "peptone."      The  solution  has  been  used  to 
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make  an  agar-peptone  medium  with  bouillon.  On  this  medium, 
stroked  with  serum,  inenin^'ococci  grew  luxuriantly.  A  sub- 
culture of  the  meningococci  on  the  medium  grew  well.  The  re- 
mainder of  the  medium  was  used  for  ordinary  work  in  the  Patho- 
logical Laboratory  of  the  University.  It  made  a  suitable 
medium  for  the  culture  of  streptococci  and  other  germs.  Since 
the  beginning  of  the  war,  bacteriologists  in  Sydney  have  used 
the  stocks  of  German  ''  peptone "  which  still  remain,  and  are 
carefully  husbanded.  Locally  made  peptone  can,  therefore,  be 
prepared  for  bacteriological  work. 
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ORDINARY  MONTHLY  MEETING, 

June  27th,  1917. 

Dr.  H.  G.  Chapman,  President,  in  the  Chair. 

Mr.  H.  G.  McQuioniN,  B.Hc.,  Sydney,  was  elected  an  Ordinary 
Member  of  the  Society. 

Letters  of  thanks  for  sympathy  in  bereavement,  from  Mrs.  A. 
J.  North  and  Mr.  A.  Fry,  were  read  to  the  Meeting. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (30th  May,  1917),  amounting  to  2  Vols.,  29 
Parts  or  Nos.,  9  Bulletins,  5  Reports,  and  2  Pamphlets,  received 
from  32  Societies,  etc.,  and  one  private  donor,  were  laid  upon 
the  table. 
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THE  GEOLOGY  AND  PETROLOGY  OF  THE  GREAT 
SERPENTINE  BELT  OF  NEW  80UTH  WALES. 

Part  vi.  A  General  Account  of  the  Geology  and  Physio- 
ORAPHY  of  the  Western  Slopes  OF  New  Enoland. 

By  W.  N.  Benson,  D.Sc,  B.A.,  F.G.S.,  Professor  of  Geology, 
University  of  Otago,  N.Z.;  formerly  Linnean  Macleay 
Fellow  of  the  Society  in  Geology. 

(Continued  from  p.  2 45.) 

iv.  The  Middle    Wester7i  Zone. 

Ill  this  zone,  we  will  consider  the  belt  of  country  between  the 
zone  last  described  and  a  line  running  west  of  Black  Mountain, 
Blue  Knob,  and  the  Bingara  Range.  It  consists  of  Barraba 
Mudstones  and  Baldwin  Agglomerates,  with  some  Tertiary  Drift 
and  Basalt.  The  Agglomerate  forms  most  of  the  high  land  of 
the  region  except  Blue  Knob,  a  great  dolerite-sill.  Structurally, 
the  region  consists  of  beds  dipping  gently  to  the  east,  for  the 
most  part  merging  gradually  into  the  steep,  easterly-dipping, 
isoclinal  folds  to  the  east,  or  sharply  divided  therefrom  by  a 
fault.  On  the  western  side,  the  sediments  dip  gently  to  the 
west  for  the  most  part.  The  whole  series  is  broken  by  a  group 
of  faults,  running  between  N.  and  N.N.E.,  and  sometimes 
branching,  throwing  the  beds  down  to  the  west,  as  a  rule,  in  the 
southern  portion  of  the  zone,  but  also  to  the  east  in  the 
northern  portion. 

Commencing  in  the  south — The  Lower  Manilla  River  runs  in 
a  syncline  of  Barraba  Mudstones  (see  Plate  xx.,  fig.l).  To  the 
east,  the  Baldwin  Agglomerate  rises  to  form  Pyramid  Hill,  which 
is  cut  off  by  a  fault  to  the  east,  beyond  which  lies  the  more 
steeply  dipping  Middle  Devonian  Series.  Traced  to  the  north, 
the  agglomerates  disappear,  and  also  the  Middle  Devonian  beds 
wedge  out,  and  the  Barraba  Mudstones  extend,  with  ever  increas- 
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ing  disturbance  and  development  of  easterly  dipping,  isoclinal 
folding,  from  the  Manilla  River  to  the  Carboniferous  rocks  of 
the  zone  last  described.  They  are  interbedded  with  cherty 
radiolarian  bands  (as  at  Black  Springs),  and  with  thick  zones  of 
fine  breccia  and  tuff  which  form  prominent  ridges,  such  as  the 
Aberdeen  and  Thunderbolt's  Gap  Ranges,  or  with  coarse  angular 
breccias,  such  as  those  at  the  Rocks  Crossing  of  the  Manilla 
River  on  the  Barraba-Crow-Mountain  Road.  Between  these 
resistant  zones,  the  Manilla  River  winds  back  and  forth  as  it 
crosses  them  obliquely.  Between  the  Aberdeen  and  Thunder- 
bolt's Gap  Ranges  is  a  patch  of  Tertiary  drift  about  80  feet 
thick,  capped  by  basalt  160  feet  thick,  which  extends  for  a  mile 
in  a  S.S.E.  direction.  It  was  described  by  Mr.  Pittman(9).  See 
also  p.277). 

We  return  to  Manilla — West  of  the  river,  the  Baldwin 
Agglomerate,  dipping  to  the  east,  rises  to  form  the  Baldwin 
Range,  which  is  cut  off  by  a  series  of  faults  which  throw-down 
to  the  west.  The  same  feature  occurs  again  in  the  Black 
Mountain  region,  and  there  can  be  little  doubt  that  the  great 
group  of  roughly  meridional  faults  extends  far  to  the  north  and 
to  the  south  of  this  mountain-group,  but  their  effect  is  not 
rendered  obvious  owing  to  the  soft,  non-resistant  character  of  the 
Barraba  Shales.  The  structure  of  the  Baldwin  and  Black 
Mountain  Ranges  is,  however,  rendered  very  clear  by  the  great 
resistance  offered  by  the  Baldwin  Agglomerate,  and  the  compara- 
tive non-resistance  of  the  overlying  mudstone.  Except  where 
they  are  trenched  by  canyons,  as  in  Borah  Creek  Gap,  the 
surface  of  the  Baldwin  Agglomerates  has  been  merely  laid  bare 
by  the  removal  of  the  Barraba  Mudstone;  and  the  various  faults, 
which  cut  up  this  region  into  a  series  of  strips,  are  rendered 
quite  obvious.  This  can  be  proved  by  following  the  course  of 
Borah  Creek  along  the  Section  line  CBA.  (See  Section  1,  PI.  xx.). 

On  the  steep  westerly  slope  of  the  Baldwin  Range,  excellent 
exposures  of  agglomerate  are  to  be  obtained,  a  thickness  of  1,600 
feet  being  measured.  The  rock  is  very  like  the  agglomerates  at 
Tamworth.    (See  1  Pt.  i.,  p.500:  also  Pt.  v.,  pp.577-8).     Irregular 
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pebble-bands  are  frequent,  quite  parallel  to  the  bedding-plane,  as 
is  shown  bv  comparing  the  inclination  of  the  sandy  layers,  thin 
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Text-fig.  8. 
The  Baldwin  Fault,  Borah  Creek. 

intercalated  beds  of  cherty  material,  or  the  underlying  mudstone. 
Continuing  up  Borah  Creek,  we  may  note  the  succession  of  well- 
marked  faults;  the  first  brings  the  Barraba  rocks  down  against 
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Text-fig.  4. 
Ground-plan  of  the  Borah  Fault,  Borah  Creek. 

the   base  of   Baldwin  agglomerates,    and  crosses   the   stream    in 
Section  24,  Parish  of  Hobden  (Text-fig. 3).      Another  very  inter- 
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esting  fault  at  Borah  Creek  Station  (Portion  2 2 A)  seems  to  give 
evidence  of  a  thrusting  from  the  north  along  the  fault-plane,  as 
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Text-fig.  5. 
Topography  and  Geology  of  the  Black  Mountain  Range. 

shown  by  the  twisting  and  slicken-side  surfaces  on  either  side  of 
20 
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the  fault-plane  (Text-fig.  4).  Various  other  faults  are  to  be 
noted  along  the  creek.  Some  attempt  at  arriving  at  their  ap- 
proximate throw  may  hereafter  be  made,  by  mapping  the  out- 
crop of  a  particularly  thick,  white,  tuflfaceous  band  full  of  frag- 
ments of  mudstone,  which  occurs  at  various  points,  and,  in  par- 
ticular, causes  a  small  waterfall  a  couple  of  miles  east  of  the 
Borah  homestead.  All  this  series  of  Barraba  mudstone,  etc., 
dips,  more  or  less,  to  the  E.S.E.,  and  cannot  be  far  above  the 
Baldwin  agglomerates.  North  of  the  creek,  the  Black  Mountain 
group  of  hills  rises,  a  succession  of  eastward-inclined  dip-slopes, 
and  westward-facing  fault-scarps  (as  shown  in  Text-figs. 5  and  6), 
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Text-fig.  6. 
Profiles  across  the  Black  Mountain  Range  (Present  and  Tertiary). 

formed  of  agglomerate  rising  from  under  the  mudstone;  and 
nearly  every  fault-scarp  has  been  traced  down  to  a  well-marked 
fault,  seen  where  it  crosses  Borah  Creek.  The  throw  of  these 
faults  may  thus  be  determined  roughly  by  the  heights  of  the 
various  fault-scarps,  and,  on  this  reckoning,  they  vary  from  300 
to  1,000  feet,  with  the  greatest  western  fault  approaching  2,000 
feet.  This  western  fault  determines  the  scarp  of  Black  Mountain. 
These  faults  thus  stand  up  in  the  Black   Mountain   Region  as 
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clearly  as  if  they  were  of  recent  origin,  but  there  can  be  no  doubt 
that  they  are  at  least  pre-Tertiary  in  age,  and  probably  pre-Permo- 
Carboniferous,  resulting  originally  from  the  "Schuppen"  faulting 
of  the  whole  region  during  the  period  of  the  intrusion  of  the 
ultra-basic  rocks.  The  present  relief  is  due  entirely  to  differ- 
ential erosion.  Where  a  mass  of  Tertiary  basalt  extends  across  a 
well-marked  fault-scarp  (such  as  that  west  of  Mount  Elijah,  near 
Black  Springs  Railway  Station)  the  basalt  is  quite  undisturbed 
by  the  fault;  and  where  the  fault-lines  extend  south  or  north  of 
the  agglomerates  into  regions  of  uniformly  soft  rocks,  they 
cause  no  relief,  indeed  cannot  be  traced  save  in  chance  sections. 
It  is  almost  certain  that  some  of  these  faults  pass  below  the 
basalts  of  the  Nandewar  Range,  which  are  quite  undisturbed  by 
them. 

South  of  Borah  Creek,  the  geology  is  not  very  varied.  The 
long  line  of  the  Baldwin  Range  stands  up  a  thousand  feet  above 
the  Manilla  Valley,  its  eastern  dip-slope  and  western  scarp  being- 
broken  only  in  the  small  fault-complex  at  its  southern  end,  while 
enveloping  faults  appear  to  cut  off  this  range  and  that  of  Pyramid 
Hill  the  other  side  of  the  Manilla,  for  both  end  sharply,  and 
the  agglomerate  does  not  cross  the  Namoi  River.  West  of  the 
Baldwin  Range,  the  area  is  a  gently  undulating  region  of  Barraba 
mudstones  and  tuffs,  with,  occasionally,  argillaceous  limestone.  A 
whaleback-hill  of  Baldwin  rocks  occurs  west  of  Spring  Creek,  but 
is  cut  off  by  a  fault,  and  a  great  wall  left  by  differential  erosion 
looking  westward  over  the  open  valley  of  Wongo  Creek. 

We  now  commence  again  from  Barraba — To  the  east  of  that 
town  lies  the  Jump  Up  Range,  a  hard  band  of  agglomerate, 
which  has  been  brought  up  into  its  present  position  by  a  con- 
tinuation of  the  easternmost  of  the  Black  Mountain  group  of 
faults  (traced  by  exposures  in  the  railway  cutting  and  Barraba 
Creek).  East  of  the  faulted  agglomerate,  the  mudstones  dip 
steeply  to  the  east,  and  are  overlain  by  Tertiary  basalt;  west  of 
the  fault,  they  dip  much  more  gently.  In  this  region  of  gently 
dipping  mudstones,  a  small  plain  extends  northwards  from  the 
Black  Mountain  Range,  so  flat  as  to  suggest  that  it  was  a  lake- 
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bottom,  but,  so  far,  no  lake-deposits  have  been  noted.  To  the 
north  of  this  is  the  Barraba  township,  on  low  undulating  hills  of 
mudstone;  and  west  of  this,  stretches  the  broad,  matured  valley 
of  the  Manilla  River.  Here  and  there,  on  the  higher  hills,  are 
cappings  of  Tertiary  river-drift,  such  as  that  on  the  hill  by  the 
School  House,  and  again  on  the  hill  behind  the  Barraba  brick- 
works, M'here  fossil  coniferous  wood  occurs  among  the  gravels. 

The  rock  of  the  Barraba  district  is  the  type  for  the  Barraba 
mudstones,  fine-grained,  olive-green,  flaggy  rocks  containing  thin 
layers  of  whitish  felsitic  tuff,  and  numerous  casts  of  Lppidoden- 
dron  australe:  and,  in  the  finer  portions,  numerous  radiolaria. 
There  are  also  a  few  bands  of  conglomerate,  sometimes  of  a  normal 
character,  more  often  with  a  strong  tuffaceous  base. 

About  four  miles  west  of  Barraba,  Hawkin's  Creek  joins  the 
Manilla.  Here  is  a  marked  syncline;  the  westerly  dip  changes, 
and,  for  some  miles  further  west,  an  easterly  dip  predominates, 
though  at  low  angles.  West,  again,  the  river  is  crossed  by 
several  bands  of  agglomerate  (or  repetitions  of  one  band),  between 
which  the  river  has  been  forced  into  its  present  extraordinarily 
winding  course.  North  and  south  of  the  river,  these  bands  rise 
into  hills,  with  well-marked  dip-slopes.  South  of  Hawkin's 
Creek,  however,  the  bands  of  agglomerate  do  not  appear,  but 
they  are  sharply  cut  off  along  the  main  road.  This  is  probably 
due  to  a  fault,  termed  the  Hawkin's  Creek  Fault,  which  may  be 
supposed  to  bring  the  mudstones  to  the  surface  on  the  southern 
side  of  the  fault. 

Practically  nothing  is  known  of  the  area  for  some  miles  south 
of  this  point,  save  that  it  is  chiefly  composed  of  mudstones  with 
one  or  more  resistant  bands  of  tuffaceous  conglomerate  giving 
rise  to  hills  with  gentle  dip-slopes. 

West  of  the  agglomerate-bands,  the  Manilla  River  traverses  a 
gorge  cut  through  a  great  sill  of  dolerite-porphyry,  which  stands 
out  as  a  sheet  fifty  or  more  feet  thick,  forming  nearly  vertical 
cliffs.  This  sheet  has  a  gentle  dip  to  the  east,  and,  north  and 
south  of  the  river,  the  sill  can  be  traced  by  the  well-marked 
feature  it  makes  along  the  line  of  hills.     It  is  a  continuation  of 
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the  Blue  Knob  laccolite,  and  appears  from  under  the  basalts  of 
the  Nandewar  Range.  In  the  cliffs  of  the  Manilla  gorge,  con- 
tortion of  the  mudstones  is  clearly  visible,  not  in  contact  with 
the  sill,  but  about  fifty  feet  below  it.  The  sill  continues  south 
of  the  I'iver  around  Tareela  Mountain,  and  has  been  noted  near 
the  head  of  Hawkin's  Creek.  As  it  has  not  been  actually 
mapped,  however,  it  is  impossible  to  say  how  far  it  has  been 
affected  by  the  fault  which  is  believed  to  occur  along  Hawkin's 
Creek. 

North  of  the  Manilla,  the  Middle  Western  Zone  is  crossed  by 
the  Nandewar  Range,  composed  of  basalt  covering  Tertiary 
drifts.  This  will  be  described  later  (p. 2 7 6).  North  of  this  is 
the  Cobbadah  district.  West  of  the  fault  bounding  the  Carbon- 
iferous Series  described  above  (p.  241),  are  gently  dipping,  Lepi- 
dodeiidron-hesLring  mudstones,  as  at  Barraba;  and  these  may  be 
traced  along  the  main  road  to  the  head  of  Hall's  Creek,  nine 
miles  to  the  north.  Passing  down  Cobbadah  Creek  (Section  2, 
Plate  XX.),  the  easterly  dip  of  the  Lepidodendrou-nmdstoneH 
gradually  diminishes,  and,  after  a  small  fault  north  of  Dunee 
homestead,  it  changes  rapidly  to  the  west,  and  a  heavy  fault 
occurs  just  below  the  junction  of  the  northern  Oakey  Creek. 
This  is  a  most  complex  fault  (see  Text-fig.  7),  but  its  total  char- 
acter is  that  of  a  downthrow  to  the  east,  bringing  the  Baldwin 
agglomerate  near  to  the  surface  on  the  west.  The  upper  sur- 
face of  this  agglomerate  is  undulating,  and  the  small  plexus  of 
faults  which  follows  Inings  it  to  the  land-surface,  or  leaves  it 
covered  with  Barraba  rocks  in  a  manner  clearly  shown  by  map 
and  section.  The  strong  difference  in  relief  of  the  two  forma- 
tions makes  the  tracing  of  fault-lines  very  easy. 

AVest  of  this,  the  stream  crosses  another  great  fault  with  an 
easterly  downthrow  of  perhaps  800  feet,  bringing  the  agglomerate 
up  into  a  great  ridge,  through  which  Cobbadah  Creek  cuts  a 
gorge,  in  which  it  is  joined  by  Anderson's  Creek,  before  it  opens 
out  on  to  the  Horton  Valley. 

This  gorge  affords  the  best  section  available  for  the  study  of 
the  Baldwin  agglomerates.     They  have  a  gentle  variable  inclina- 
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tioii  to  the  west,  and,  in  the  gorge,  an  apparent  thickness  of 
3,000  feet  is  exposed,  a  thickness  considerably  greater  than  that 
exposed  in  the  Baldwin  Range.  No  evidence  has  yet  been  ob- 
tained to  show  that  this  has  been  increased  by  strike-faulting. 
The  agglomerate  is  very  coarse,  containing  boulders  of  porphyry 
and  granite  in  a   tuffaceous  matrix,  with   limestones  containini*- 


\A/       Comfilex  fqulr    Cobbadoh  Ck 
« 50  Yards    — 


W   FaulringatEulowrie-  [a[ter5turchbur^J 

Text-tig.  7. 
Complex  faulting  at  Cobbadah  Creek  and  at  Eulowrie. 

obscure  traces  of  Heliolites  (as  also  in  Baldwin  Mountain),  and 
Stromatopora,  and  faint  indications  of  a  coral  suggesting  Syrin- 
fjopora.  There  are  bands,  in  the  agglomerate,  of  fine-grained, 
tuffaceous  chert,  both  at  the  western  end  of  the  gorge,  and  in  the 
middle  near  Stringy  Bark  Creek,  the  latter  band  being  about 
200  feet  thick.     The   former  contains   radiolarian  casts,  and  its 
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upper  surface  is  broken  by  intrusions  of  tuff  and  breccia,  just  as 
described  in  the  Nundle  and  Tamvvorth  regions(l,  Pts.  iv.,  v.). 

The  western  edge  of  the  agglomerate  is  probably  down-faulted. 
The  fault  is  quite  definite  some  miles  to  the  north,  but  is  un- 
fortunately obscured  where  it  should  cross  Cobbadah  Creek. 
Hence,  the  upper  surface  of  the  agglomerate  is  not  clearly  ex- 
posed here. 

As  shown  in  Plate  xx.,  fig.  4,  Cobbadah  Creek  lies  in  a  syncline 
in  the  Baldwin  rocks.  To  the  north  of  this  creek,  the  agglomer- 
ate dips  to  the  south,  as  seen  in  the  ranges  east  of  Tin  Hut 
Creek;  while,  to  the  south,  the  northerly  dip  is  very  clearly 
shown  in  the  cuttings  along  the  zigzag  road  coming  down  from 
Cobbadah  to  Horton. 

The  Blue  Knob  Laccolite. — The  most  remarkable  feature  south 
of  Cobbadah  Creek  is  the  Blue  Knob  dolerite-laccolite.  This  is 
roughly  saucer-shaped.  East  of  it,  at  the  head  of  Sheep  Station 
Creek,  the  dip  is  south-west;  but,  tracing  round  the  northern 
face,  the  dip  changes  to  south,  then  to  south-east,  and  finally  to 
east,  which  we  have  seen  to  be  the  dip  of  its  long  continuation 
south  of  the  Nandewar  Range.  It  commences  south  of  Dunee 
homestead,  crosses  Oakey  Creek,  which  cuts  a  great  gorge 
through  it,  crosses  the  front  of  Blue  Knob,  where  it  forms  the 
steep  northern  face,  and  exposes  a  thickness  of  700  or  800  feet 
of  igneous  rock.  It  appears  to  transgress  the  bedding-planes  a 
good  deal,  or  to  have  been  intruded  subsequently  to  some  fault- 
ing, for  the  rocks  adjacent  to  the  north-western  end  of  the 
intrusion  are  largely  agglomeratic  and  quite  different  from  those 
to  the  east.  This,  however,  has  not  been  investigated  in  detail. 
Just  as  in  the  Manilla  River  Gorge,  there  was  found  to  be  a  zone 
of  strong  crumpling  some  distance  below  the  dolerite,  so,  north  of 
Blue  Knob,  at  about  300  feet  stratigraphically  below  the  intru- 
sion, there  is  a  patch  of  very  disturbed  rock. 

The  southern  boundary  of  the  intrusion  is  no  less  interesting 
than  the  northern.  To  the  east  and  west,  it  is  overlapped  by 
the  Nandewar  Range  basalt,  but,  in  the  central  portion,  the 
Barraba  rocks   occur,   and    are    eroded    by  the   head- waters    of 
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Oakey  Creek,  which  has  partly  stripped  them  off  the  dolerite, 
exposing  the  upper  surface  of  the  sill,  which  is  quite  coarsely 
grained.  The  slope  of  this  surface  is  thus  clearly  visible,  and  is 
bent  into  a  fairly  sharp  angle  near  Oakey  Creek  Gorge,  sloping 
south-west  on  the  one  side,  south-east  on  the  other.  Minor 
transgressions  of  the  dolerite  into  the  overlying  niudstone  are 
well  seen  in  a  little  eastern  tributary  of  Oakey  Creek.  To  the 
west,  the  face  of  the  basalt  has  been  exposed  and  its  underlying 
gravels. 

There  is  some  variation  in  the  dolerite  throughout  this  mass, 
more  jDarticularly  in  the  porphyritic  charactei'  of  the  narrow, 
sill-like  parts  compared  with  the  granitic  texture  of  the  thick 
mass.  There  appears  some  evidence  of  differentiation  in  the 
latter,  but  nothing  definite  was  proved.  There  is  little  evidence 
to  show  where  was  the  vent  from  which  the  magma  issued,  but 
as  the  laccolite  is  so  thick  at  the  northern  end  and  tails  off  so 
gradually  southwards,  it  is  probable  that  the  vent  was  near  Blue 
Knob,  and  that  the  northern  limb  of  the  laccolite  was  extremely 
short,  perhaps  terminated  by  a  fault,  similarly  to  the  Mt.  Mar- 
cellina,  asymmetric  laccolite  in  Colorado (39).  The  period  when 
the  intrusion  took  place  must  remain  unknown  until  the  relation 
of  the  dolerite-masses  to  the  faults  traversing  the  rocks  they 
invade  has  been  carefully  studied.  That  the  dolerite  is  of  late 
Palteozoic  age  is  most  probable. 

East  of  this  intrusion,  a  small  mass  of  dolerite-porphyrite  occur, 
on  the  Cobbadah-Barraba  Road,  and,  between  here  and  the  Blue 
Knob,  the  Barraba  Series,  at  the  liead  of  Sheep  Station  Creeks 
passes  up  into  a  series  of  peculiar  tuffaceous  rocks  already  men- 
tioned (p.  241). 

The  areas  north  of  Cobbadah  Creek  have  been  studied  by 
traverses  along  Oakey  Creek  and  Anderson's  Creek.  In  Oakey 
Creek,  east  of  the  fault  figured  (Text-fig. 7),  about  two  miles 
above  its  junction  with  Cobbadah  Creek,  the  stream  lies  in  a 
deep  meandering  canyon  cut  into  gently  dipping  mudstones  and 
tuffs,  containing  numerous  but  obscure  plant-stems.  East  of 
this,  the  dip  changes  sharply,  with  much  shattering  and  faulting. 
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bringing  the  agglomerate  to  the  surface. 
This  contains  cherty  bands,  and  dips  gently 
to  the  E.N.E.  at  from  15'^  to  30',  but,  near 
the  main  road,  it  is  directly  overlain  by  the 
Barraba  mudstones,  and  the  dip  changes 
sharply  to  E.8.E.  at  47 ^  The  mudstones 
here  contain  a  very  hard  band  of  tuff 
quarried  for  road-metalling.  The  section 
has  not  yet  been  traced  further  east,  and 
the  mapping  of  the  Burindi  rock  at  its  head 
is  conjectural. 

The  section  along  Anderson's  Creek  is 
shown  in  Text-fig. 8.  Commencing  at  Cob- 
badah  Creek,  the  valley  is  in  agglomerates 
for  some  distance,  then  passes  across  the 
main  fault,  which  continues  northwards 
along  Duckholes  Creek.  For  a  mile  further, 
the  creek  is  off  and  on  the  agglomerates, 
which  are  rather  contorted,  but  then  passes 
on  to  the  mud  stone  near  Glen  Arthur 
homestead.  East  of  this  is  a  sharp  con- 
tortion, indicating  a  thrust  from  the  north- 
east, and  the  Baldwin  agglomerates  come 
to  the  surface  again.  Here  they  contain, 
intercalated,  a  flow  of  spilite-lava  with 
large  f elspar-phenocrysts (1,  Pt.  iii.,  p. 665). 
This  ilow  is  about  50  feet  thick.  Associ- 
ated with  it,  is  a  band  of  grey  tuffaceous 
chert.  The  dip  is  to  tiie  east  at  7^  but, 
in  a  few  yards,  it  rapidly  increases  to  E.  10" 
N.  at  54^  at  the  eastern  limit  of  the 
agglomerate,  and  is  still  steeper  to  the  east. 
From  here,  the  rocks  are  all  steeply-dipjDing 
mudstones.  A  break  in  the  section  is  made 
here,  and  it  recommences  again  a  mile  to 

*  Geological  section  along  Anderson's  Creek. 
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the  north  with  mudstones  dipping  at  75°,  but  this  flattens  out 
towards  the  roadway  on  the  east.  Crossing  the  roadway,  the 
strata  are  seen  to  be  intensely  disturbed,  and  Burindi  rocks  are 
brought  in  by  the  faulting.  This  is  adjacent  to  the  Burindi 
rocks  of  Hall's  Creek,  already  described  (p.241). 

North  of  this,  the  Baldwin  Agglomerate  broadens  out  into  the 
more  or  less  level-topped  Bingara  Range.  To  the  east  lies  the 
anticline  of  Barraba  rocks  on  which  stands  Mr.  Charteris'  home- 
stead, Hilltop  (see  Plate  xx.,  .Section  3).  On  the  west  of  this  lies 
the  valley  of  Flaggy  Creek,  beyond  which  is  a  sharp  scarp  where 
the  Baldwin  rocks  are  brought  to  the  surface  by  a  fault.  The 
agglomerates  extend  to  the  west  of  this.  The  dips,  where  ob- 
tainable, vary  somewhat,  but  are  generally  small.  At  Pound 
Creek,  a  sharp  nip  increases  the  dip  to  E.10°N.  at  45  .  A  mile 
and  a  half  to  the  west,  on  Duckholes  Creek,  the  close  association 
of  dips  of  E.15°N.  at  20°,  and  N.W.  at  27°,  is  doubtless  due  to  the 
presence  of  the  fault  which  comes  up  from  Cobbadah  Creek.  At 
Lickholes  Creek,  further  west,  the  dip  is  E.IG""  N.  at  15",  and  at 
the  western  edge  of  the  range  it  is  S.  40°  W.  at  18'.  Here  (in 
Arnold's  Creek)  there  is  a  layer  of  chert  and  fine  tulf,  and  near 
bv  a  flo\t  of  spilite  interstratified  with  the  agglomerate,  recalling 
that  on  Anderson's  Creek.  A  rapid  descent  of  1,300  feet  to 
Boundary  Creek  shows  a  great  thickness  of  agglomerate,  dipping 
W.20'N.  at  6°,  full  of  fragments  of  granite,  chert,  etc.,  with  an 
interstratified  flow  of  porphyritic  spilite-lava. 

Returning  to  Hall's  Creek — The  western  side  of  the  \  alley,  at 
its  southern  end,  is  a  continuation  of  the  fault-scarp  of  Baldwin 
rocks,  and  rises  directly  out  of  Barraba  mudstone.  North 
of  a  point  about  twelve  miles  south  of  Bingara,  a  spur  branches 
out  from  the  fault-scarp  running  to  the  north,  and  where  this 
Avas  crossed,  eight  miles  south  of  Bingara,  the  eastern  side 
resembled  Middle  Devonian  rocks  far  more  than  the  Barraba 
Series.  They  consisted  of  easterly-dipping,  banded,  yellow  and 
blue  shales  and  interbedded  tuffs,  with  lenticles  of  limestone, 
and  bands  of  tuffaceous  breccia  like  that  in  the  Tamworth  Series. 
West,  again,   is   a  mass  of  andesite-tuff,  such    as  occurs  in  the 
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lower  portions  of  Banaba  rocks,  and  beyond,  across  a  small 
creek,  the  scarp  of  the  Baldwin  rocks  rises  up  steeply.  They  are 
very  full  of  fragments  of  chert  and  limestone. 

The  geology  of  the  northern  end  of  the  Bingara  Range  was 
described  by  Anderson  in  1888  (11,  12),  and  later  by  Stonier  (19). 
He  stated  that  the  formation  contains  Lepidodendrc'U  aicsh-ale, 
and  various  marine  shells,  including  Spirijh\i  sp.  It  consists 
of  thin,  bedded  mudstone,  sandstones  occasionally  conglomer- 
ates, argillaceous,  oolitic  and  crinoidal  limestones,  quartzites, 
hard,  thick-bedded,  gritty,  and  tuffaceous  mudstones  and  sand- 
stones passing  into  volcanic  tuffs.  Apparently,  therefore, 
Barraba  and  Burindi  strata  are  present.  In  addition  to  the 
above  formations,  the  Middle  Devonian  cherts,  claystones,  and 
tuff- breccias  appear  to  be  present  on  the  eastern  slopes  of  the 
mountain  on  the  Rocky  Creek  Road.  A  sharp  anticline  of  richly 
radiolarian  chert  was  noticed,  halfway  up  the  mountain.  The 
western  slopes  of  the  range  along  the  same  road  consist  entirely 
of  Barraba  rocks.  Around  the  northern  end  of  the  range,  the 
section  exposed  along  the  river-road  consists  of  banded  claystones, 
that  may  belong  either  to  the  Tamworth  or  the  Barraba  Series. 
No  Baldwin  Agglomerate  was  seen  in  the  northern  extremity  of 
the  Bingara  Range,  unless  it  be  Stonier's  "conglomerate";  nor  is 
there  any  sign  of  its  presence  north  of  the  Gwydir  River.  It  is 
probable,  therefore,  that  it  has  thinned  out  here,  and  that  the 
Tamworth  Series  passes  conformably  up  into  the  Barraba  Series, 
as  it  does  elsewhere,  e.g.^  south  of  Tamworth.  There  is,  there- 
fore, no  need  to  trace  the  belt  beyond  the  Gwydir  River.  It  is 
evident  that  the  structure  of  the  northern  end  of  the  range  is 
very  complex,  and  requires  further  elucidation. 

The  Palaeozoic  rocks  are  capped  by  Tertiary  gravels  and  basalts, 
which  have  been  investigated  in  greater  detail  than  any  other 
portion  of  the  area  dealt  with  in  this  paper,  having  been  visited 
by  Liversidge(6,  7),  Pittman(9),  Wilkinson (10),  Anderson  (11), 
and  Stonier (18,  19).  The  last-named,  summarising  all  informa 
tion,  notes  the  following  succession  of  Tertiary  formations  : — 

Newer  Basalt 350  feet. 

Flu viatile  sands  and  gravels  120  feet. 
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Older  Basalt 300  feet. 

Sands,  clays,  and  ironstones  400  feet. 

These  gravels,  etc.,  contain  a  few  fossils,  namely,  Unio  Wil- 
kinsoni,  the  seed  Plesiocappmns  leptocelyphis,  and  Phymatocaryon 
MackayiaS).  The  presence  of  the  seed  suggests  that  the  gravels 
should  be  classed  with  the  leads  of  the  newer  volcanics  (see  40, 
p. 479).  Associated  with  these  deposits  are  diamond-bearing 
gravels  containing  a  number  of  fragments  of  minerals,  which 
indicate  their  transportation  by  the  ancestor  of  the  Gwydir 
from  the  granitic  area  to  the  east:  the  presence  of  topaz,  tour- 
maline, and  wood-tin  are  especially  suggestive. 

Mr.  A.  Mack,  of  Fallal  Station,  informed  the  wiiter  of  a 
second  mass  of  basalt  with  underlying  gravels  on  the  Bingara 
Range,  near  Fallal  Creek,  five  miles  south  of  the  gravels,  etc., 
mentioned  above.  These  have  not  yet  been  investigated  by  any 
geologist. 

v.  The  Far   Western  Zone. 

This  region,  which  includes  the  Upper  Manilla  and  Horton 
River  Valleys,  is  made  up  of  rocks  of  Barraba,  Burindi,  and 
Rocky  Creek  Series,  with  some  Blue  Knob  dolerite.  Tertiary 
gravel  and  basalt.  For  clearness'  sake,  the  description  will 
commence  with  the  type-section  di'awn  east  and  west  through 
Burindi.  East  of  the  Station  homestead,  there  is  a  well-marked 
fault  near  the  head  of  Hawkin's  Creek,  followed  by  an  anticline 
of  Barraba  mudstone  and  interbedded  tuffaceous  breccias, 
beyond  which  the  Barraba  mud  stones  cross  the  Upper  Manilla 
Valley,  dipping  gently  to  the  west.  In  the  river,  casts  of  Lej)i- 
dodendronaustrale-AVii'dhnnda^nXj-,  and  a  petrified  stem  of  a  zygop- 
teroid  fern  obtained  here,  was  presented  to  the  Geological 
Museum  of  the  Sydney  University  by  the  late  Lieut.  Brian 
Simpson,  B.A. 

Inquiry  at  Burindi  rendered  it  almost  certain  that  the  speci- 
men occurred  in  situ,  probably  in  or  near  some  tuffaceous  rocks 
in  the  river-bed,  about  a  mile  north  of  the  Station  homestead. 
This  remarkable  fossil  is  being  examined  by  Mrs.  Osborne,  D.Sc, 
F.L.S.,  of  Adelaide,  who  has  kindly  informed  the  writer  that  it 
consists  of   three   closely  associated  stems,  each   surrounded   by 
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petioles  and  roots.  The 
stem  is  of  the  type  shown 
by  Ankryopteris  grayi,  but 
the  petioles  are  of  the  sim- 
ple type  seen  in  Clepsy- 
dropsis(^i).  Ankryopteris 
has,  so  far,  been  found  only 
at  horizons  from  the  Lower 
Coal-Measures  to  Permian,* 
but  Chjjsydropsis  is  said  to 
be  one  of  the  most  common 
in  the  Devonian  beds  of 
Thuringia.  This  peculiar 
association  of  Carbonifer- 
ous and  Devonian  charac- 
ters is  remarkable,  especi- 
ally as  the  field-work  indi- 
cates that  it  occurs  near 
the  top  of  what  has  been 
assumed  to  be  the  Upper- 
Devonian  Series.  Other 
evidence  mentioned  below 
(p. 269)  indicates  that  we 
cannot  yet  be  sure  where 
the  line  of  demarcation 
should  be  drawn  between 
the  Devonian  and  Carbon- 
iferous series. 

West  of  the  river,  the 
mudstones  have  an  ever 
increasing  westerly  dip, 
and  include  a  large  mass 
of  blue  argillaceous  lime- 
stone. Near  Portion  106, 
Parish  of  Burindi  (the 
type-locality  for  the  Bu- 
rindi mudstonesj,  the  mud- 


Text-fig.9. 
GeologicaleSection  through  Burindi. 
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Stones  are  almost  vertical,  have  a  peculiar  dark  green  colour, 
are  splintery  rather  than  fissile,  and  generally  have  the  charac- 
ters of  the  Carboniferous  mudstones,  which,  though  not  easily 
described,  are  readily  recognisable  throughout  the  Serpentine 
Belt.  Interstratified  with  them,  are  thin  lenticular  bands  of 
limestone,  with  abundant  crinoid  remains:  and,  adjacent  to 
these,  the  mudstone  contains  small  cavities  filled  with  ferrugi- 
nous clay  left  by  the  solution  of  shells,  crinoids,  etc.  A  large 
marine  fauna  was  obtained  here,  which  has  been  determined  bv 
Mr.  Dun  and  listed  previously (1,  Pt.  i.,  pp.505-507).  Stonier, 
who  first  noted  this  fossiliferous  zone,  reported  the  occurrence 
in  it  of  Lepidodendron  ausf rale (21),  but  this  has  not  been  con- 
firmed. .Similar  marine  fossils  occur  in  Portion  144,  one  mile  to 
the  south,  and  doubtless  will  be  found  all  along  the  zone  to  the 
north  and  south. 

Further  west,  conglomerates  occur.  The  dips  of  the  sandy 
partings  in  the  conglomerate,  the  shaley  bands,  and  intercalated 
mudstones  show  them  to  rest,  with  perfect  conformity,  on  the 
Burindi  mudstones.  Several  types  of  rock  occur  as  pebbles  in 
the  conglomerate,  granite,  felspar  and  quartz-porphj^ries,  aplite, 
rhyolite,  jaspets  and  quartzite,  but,  so  far  as  has  been  collected, 
none  are  of  the  type  that  occur  in  the  Tamworth  or  Woolomin 
Series.  Suspicion  arising  about  a  black  jasper  and  a  red  jasper- 
oid  rock  has  been  dispelled  on  microscopic  examination;  nothing 
like  them  has  been  found  in  the  lower  formations.  The  series 
is  of  great  thickness.  They  are  portions  of  Rocky  Creek  con- 
glomerates, the  type-locality  for  which  lies  40  miles  north  of 
here. 

South  of  Burindi,  the  three  formations  continue.  The  matured 
contours  of  the  valley-floor  are  interrupted,  near  the  junction  of 
Four  Mile  Creek  with  the  main  stream,  by  faults  which  bring 
to  the  surface  some  of  the  harder  tuflfaceous  beds  of  the  Barraba 
Series.  At  the  head  of  the  Manilla  River,  the  traverse  along 
the  section-line  (AB,  Plate  xx.,  fig.l)  shows  that  the  strata  are 
undulating.  The  conglomerates  overlie  mudstones  of  character- 
istic Burindi  appearance.  (Want  of  time  prevented  a  search 
for  fossils).     Swampy  alluvium  fills  the  head    of  the  valley,  east 
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of  which  are  Barraba  mudstones  forming  the  low  divide  between 
the  heads  of  the  Manilla  River  and  Borah  Creek.  East  of  here, 
the  mudstones  are  sharply  faulted  and  contorted,  and  may  thence 
be  traced  gently  undulating  down  to  the  Black  Mountain  fault. 
Near  here  is  Mr.  Geddes'  homestead  on  Borah  Creek,  "Hobden," 
north  of  which  is  a  thick  bar  of  dark  grey  argillaceous  limestone. 
.Vear  here,  there  is  also  a  small  basalt-neck  breaking  through  the 
mudstone. 

South  of  Borali  Creek,  the  Rocky  Creek  Conglomerates  have 
been  traced  for  a  few  miles.  Their  undulation  brings  mudstone 
to  the  surface  in  places  west  of  the  main  conglomerate  band,  and 
it  is  probable  that  the  fossils,  which  local  report  states  occur  at 
Rangira,  are  in  Burindi  beds  in  such  a  position.  Dr.  Jensen 
recorded  the  possible  presence  of  Devonian  rocks  on  Maule's 
Creek (31),  which  would  probably  be  an  inlier  appearing  beneath 
an  anticline  of  Carboniferous  rocks. 

We  now  return  to  Burindi  and  follow  the  Far  Western  Zone 
in  the  opposite  direction. — North  of  Burindi  is  a  mass  of  dolerite- 
porphyry  of  the  Blue  Knob  type,  cut  through  by  the  Manilla 
lUver,  and  here  and  there  are  other  isolated  sills  of  the  same 
rock.  Gravels,  like  the  Tertiary  gravels  near  Barraba,  lie 
scattered  on  the  tops  of  the  small  hills  in  the  main  valley,  and 
north  of  Tareela  Creek  are  capped  by  basalt.  The  valley  of  the 
Manilla  west  of  the  great  dolerite-sill,  and  that  of  Little  Creek, 
are  crossed  bv  several  minor  sills  of  dolerite-porphyry  containing 
large,  white  patches  of  prehnite. 

North  again,  the  Tertiary  gravel  is  found  below  the  basalt  of 
the  old  Nandewar  River.  It  is  mostly  gravel  with  a  little  clay. 
To  the  west,  the  Kocky  Creek  conglomerates  occur  approximately 
as  shown,  their  position  having  been  learned  from  local  report 
(Plate  xix.).  Their  occurrence  in  the  two  sharp  hills  of  Byar 
and  Coolah  near  Maule's  Creek,  just  beyond  the  end  of  Tareela 
Creek,  is  proved  by  the  observations  of  Dr.  Jensen  (31).  They 
there  consist  of  "  massive  conglomerates  with  interbedded  sheets 
of  tuff  and  rhyolite  (quartz-porphyry),  the  pebbles  of  the  con- 
glomerate being  identical  in  nature  with  the  interbedded  sheets." 

North  of  the  Nandewar  Range,  the  conglomerates  continue  to 
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make  a  marked  feature,  over  which  the  Horton  River  tumbles 
in  a  high  cascade.  The  headwaters  of  this  river  lie  on  basalt, 
but  it  falls  from  thence  over  a  highly  prismatic  layer  on  to  the 
conglomerate.  The  upper  falls  were  described  by  Powell  in 
1889(42).  Below  the  cascades,  the  floor  of  the  Horton  River 
Valley  is  of  low  relief,  cut  in  Burindi  and  Barraba  mudstones, 
which,  north  of  Beeren,  are  invaded  by  quartz-porphyry.  To 
the  east,  the  high  range  of  the  Blue  Knob  mass  is  capped  by 
the  dolerite-sill,  beneath  which  are  Barraba  rocks. 

The  hill  beside  Horton  Township  is  another  sill  of  dolerite  of 
the  Blue  Knob  type,  about  300  feet  thick.  Its  boundary  has 
not  yet  been  mapped.  The  shales  in  the  river  are  of  the  typical 
Barraba-type,  and  contain  Lepidodendron.  (See  Plate  xx.,  fig. 2, 
G,  H). 

The  area  north  of  here  was  well  described  by  8tutchbury  in 
1852(6,  a,  b).  The  structure  is  shown  in  Plate  xx.,  fig. 3.  Omit- 
ting, for  the  present,  the  western  portion  (see  p. 271),  we  note 
the  syncline  in  the  Rocky  Creek  conglomerates,  that  has  been 
traced  up  from  Gunnedah,  is  maintained,  and  is  clearly  to  be 
seen  in  the  gorge  of  Rocky  Creek.  At  the  western  end  of  this, 
the  dip  is  to  the  east  at  about  25°,  while,  at  the  eastern  end,  the 
dip  is  westerly  at  35°,  and  increases  in  the  underlying  Burindi 
mudstones  still  further  to  the  east.  The  series  is,  in  ascending 
order :  Burindi  tuifaceous  mudstones,  followed  by  tuffs  covered 
by  a  very  great  thickness  of  coarse  conglomerates  with  boulders 
of  granite,  porphyry,  and  rhyolite  in  a  tuffaceous  ground-mass, 
with  interbedded  layers  of  rhyolite  and  rhyolite-tuff.  Following 
this,  there  is  more  tuff,  and  above  a  band,  about  50  feet  thick, 
of  a  hard  cherty  tuff,  very  fine-grained  but  including  small 
pebbles  of  granite,  etc.  Following  this,  is  a  mass  of  coarse 
rhyolite-tuff.  Altogether  this  series  cannot  be  less  than  2000 
feet  thick,  and  the  hill,  at  the  side,  exposes  at  least  500  feet 
more,  which,  however,  have  not  been  studied. 

East  of  the  edge  of  the  conglomerate,  the  dip  rapidly  increases. 
The  rocks  are  chiefly  mudstone,  but  at  Caroda,  near  the  junction 
of  Rocky  Cjreek  and  the  Horton  River,  is  a  bed  of  oolitic 
crinoidal    limestone,    noted     by    Stutchbury(6),    and    later    by 
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Stonier(19),  and  described  by  Mr,  Card  (43).  This  continues 
for  some  distance  to  the  south.  The  area  is  in  the  zone  of 
rapid  flexing  that  lies  east  of  the  conglomerate  all  along  the 
line.  On  a  creek,  near  the  bend  of  the  river  by  Eulowrie, 
Stutchbury  figured  a  series  of  steeply  folded  and  faulted  beds, 
and  reported  the  discovery  of  Lepidodendron  therein.  (See  fig. 6). 
What  is  believed  to  have  been  the  same  section  was  rapidly  ex- 
amined b}^  the  writer,  and  found  to  be  composed  of  rocks  of  the 
Barraba-type,  with  small  lenticles  of  dark  blue  limestone,  and  a 
band  of  pebbles.  Though  enclosed  between  masses  of  Burindi 
rocks,  this  is  probably  a  narrow  infaulted  strip  of  Barraba  mud- 
stone.  Crossing  the  river,  some  impure  limestone  was  found 
directly  north  of  Eulowrie  homestead;  and  this  can  be  traced 
northwards  to  near  the  old  Police  Barracks,  where  Porter  found 
Lithostrotion(%)  cohitnnare  with  Syrinyopora  syrinx,  and  another 
species  of  Lithostrotion(l){ii).  This  may  be  correlated,  pro  tern., 
with  the  Lithostrotion-limestone  at  Bingara  Falls.  It  appears 
to  lie  near  the  base  of  the  Burindi  Series  (See  p. 242). 

Dr.  Stanley  Smith  has  kindly  pointed  out  to  the  w^riter  that 
Lithostrotion  does  not  elsewhere  occur  at  the  base  of  the  Carbon- 
iferous Series  proper.  Dr.  ^'aughan(45)  states,  e.g.,  ^'Lithostro 
lion  (both  massive  and  dendroid)  enters  in  the  early  Vis^an  " 
[upper  moiety  of  the  Lower  Carboniferous]  "in  Korth 
America,  Britain,  and  Belgium."  It  may  be,  therefore,  that  the 
true  base  of  the  Carboniferous  System  lies  at  some  unrecognisable 
ho7'izon  in  the  Barraba  m,udstone.  For  the  purpose  of  mapping, 
however,  the  base  of  the  Burindi  beds  is  the  lowest  recognisable 
horizon  in  the  Carboniferous  that  can  be  traced. 

East  of  the  Eulowrie  limestone,  the  section  on  Boundary  Creek 
exposes  Barraba  mudstones  dipping  gently  to  the  west,  and 
extending  up  to  the  foot  of  the  scarp  of  the  Bingara  Range. 
Though  the  section  appears  unbroken,  there  is  reason  to  think 
it  is  more  or  less  faulted. 

Returning  to  Caroda,  and  continuing  to  the  north,  there  is 
evidence  for  faulting  in  the  duplication  of  the  oolitic,  crinoidal 
limestone.  It  is  interbedded  with  green,  tuffaceous  rock,  and 
overlain  by  conglomerates   like  that   at  Caroda.       This   green 

21 
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rock,  which  is  often  associated  with  the  limestone,  is  doubtless 
that  indicated  in  Stutchbury's  statement,  that  the  limestone 
becomes  metamorphosed  and  passes  into  "imperfect  serpentine" 
(6).  What  is  probably  the  continuation  of  this  limestone  occurs 
at  a  small  bluff  at  the  northern  end  of  the  sharp  S-bend  on  the 
Horton  River,  north  of  Pallal,  which  was  twice  visited  by 
Stutchbury,  who  obtained  an  extensive  fauna  therefrom  (1,  Pt. 
i.,  pp. 505-507).  This  is  clearly  comparable  with  the  Burindi 
fauna.  Though  L.  australe  does  not  occur  in  this  fossiliferous 
zone,  it  is  present  immediately  to  the  east  of  it,  e.g.,  at  the  mouth 
of  Pallal  Creek.  East  of  this,  we  pass  into  typical  Barraba 
rocks,  which  continue  with  increasingly  steep  westerly  dip  up 
the  spurs  of  the  Bingara  Range,  which  are  capped  by  basalt. 
About  a  mile  north-east  of  Pallal  homestead  is  another  patch  of 
basalt,  at  the  top  of  a  small  hill,  300  feet  above  the  river,  but 
1,000  feet  below  the  base  of  the  basalt  of  the  Bingara  Range 
only  two  miles  away.     This  seems  to  be  a  volcanic  neck. 

The  ridge  west  of  the  river  contains  the  base  of  the  Rocky 
Creek  syncline.  The  dip  of  the  conglomerate  gradually  changes 
to  the  east,  and  Burindi  rocks  appear  again  before  the  summit 
is  reached.  This  feature  probably  accounts  for  the  peculiar 
courses  of  the  creeks  draining  the  slope.  At  Derra  Gap,  on  the 
summit  of  the  range  (called  Darragh  Gap  by  Stutchbury),  this 
geologist  noted  the  presence  of  sandstones  with  a  seam  of  coal 
2  feet  6  inches  thick,  the  upper  sandstone  being  replete  with 
vegetable  remains (6).  Stonier (19)  remarks  of  this  spot,  that 
sandstone  and  conglomerate  lie  in  apparent  unconformity  on  the 
Carboniferous  rocks. 

West  of  the  river,  and  seven  miles  north  of  Pallal,  the  rocks 
are  tuffaceous  conglomerates,  in  which  obscure  plant-remains 
were  obtained  by  Stonier,  which  Etheridge  referred  to  Rha- 
copteris{1).  This  occurrence  appeared  to  the  writer  to  be  merely 
the  western  limb  of  the  faulted  continuation  of  the  Rocky  Creek 
Syncline.  Up  the  hill  to  the  west,  Burindi  rocks  appear  below 
the  conglomerates.  To  the  east,  near  the  river,  these  conglom- 
erates are  again  cut  out  by  a  fault,  which  brings  up  the  Burindi 
rocks.     Further  west,  at  the  top  of  the  Slaughterhouse  Range, 
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Stonier  reports  that  basalt  overlies  Tertiary  clays  resting  on 
current-bedded  sandstones  of  the  Middle  Clarence  (Warialda) 
Series  with  a  slight  westerly  dip.  These  rest  on  Carboniferous 
mudstones  dipping  E.30°N.  at  35" (19).  The  limestones  of  the 
Burindi  Series  continue  northwards,  occurring  at  the  head  of 
Slaughterhouse  Creek,  forming  little  lenses  a  foot  or  eighteen 
inches  thick,  composed  of  crinoid  stems.  Associated  with  them 
are  fossil  beds  containing  (20) : 

Spirifera  convoluta.  Cyathophyllum  sp. 

Spirifera  sp.  Zaphi^entis  sp. 

Strophomena  sp.  Dip)hyphyllum  sp. 

Fenestella  sp.  Syringopora  sp. 

These  are  doubtless  related  to  the  Burindi  horizon,  though 
the  presence  of  the  last  two  forms  is  remarkable,  and  may 
indicate  that  they  belong  to  a  rather  lower  horizon.  Other 
limestones  occur  west  of  this,  as  at  Tea  Tree  Creek,  which  Stutch- 
bury  refers  to  the  same  zone  as  that  at  Eulowrie.  We  may 
compare  with  this  occurrence  the  presence  of  Burindi  rocks  at 
Rangira,  west  of  the  Rocky  Creek  conglomerates  (See  p.  267). 

The  Carboniferous  Series  has  been  traced  down  to  the  Gwydir 
River  at  Gravesend(36). 

vi.  Upper  Rocky  Creek,  and  the  Nandewar  Mountains. 
West  of  the  gorge  of  Rocky  Creek,  that  is  cut  through  the 
conglomerate,  the  valley  opens  out  into  a  wide  plain,  at  the  back 
of  which  rises  the  Mt.  Lindsay  group  of  trachytic  peaks,  first 
recognised  as  such  by  Sir  T.  L.  Mitchell(2),  and  Dr.  Leichhardt(3). 
The  rocks  of  the  plain  are  of  the  Burindi  type,  with  some  differ- 
ences. They  dip  tg  the  east,  east  of  the  Rocky  Creek  Station 
homestead,  but,  further  west,  are  bent  sharply  to  the  west  and 
faulted.  A  syncline  follows,  the  dip  changing  to  the  east.  Near 
the  fault,  they  are  interbedded  with  a  peculiar,  dense  brown, 
siliceous  ironstone-rock,  which  the  writer  has  traced  for  over  a 
mile;  and  there  is  a  small  plug  of  basalt  a  mile  south-west  of  the 
station.  About  a  mile  north-west  of  the  station  (to  judge  from 
Stonier's  map),  Mr.  Pittman(23)  collected  the  fossils  previoush^ 
listed  (1,  Pt.  i.,  pp. 505-507).  This  indicates  a  bed  on  the  same 
horizon  as  Stutchbury's  collecting-ground  at  Fallal. 
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West  of  this,  the  mudstones  are  overlain  by  the  Rocky  Creek 
conglomerates;  and  at  the  head  of  Bobbiwaa  Creek,  Dr.  Jensen 
found  coal-bearing  Permo-Carboniferous  sandstones  and  shales 
(31).  To  the  south,  on  Boomi  Creek,  he  noted  that  the  valley  is 
cut  in  conglomerates,  with  rhyolitic  and  andesitic  tuffs  and 
quartz-porphyries,  which  are  the  same  as  those  seen  in  Maule's 
Creek  to  the  south.  All  these,  he  classed  as  Permo-Carbonifer- 
ous, following  the  State  Geological  Map  of  1 893.  It  seems  most 
likely,  however,  that  these  are  the  Lower  Carboniferous  con- 
glomerates of  the  Rocky  Creek  Series,  and  the  writer's  map 
(Plate  xix.)  differs  from  the  earlier  one  in  this  respect.  'J'he 
new  boundaries  were  plotted  after  discussion  with  Dr.  Jensen, 
who  has  generously  requested  that  it  be  added  that  he  concurs 
in  the  changes  made.  In  the  south  of  this  region,  Dr.  Jensen 
has  noted  the  unconformity  between  the  Coal-Measure  sand- 
stones and  the  Carboniferous  conglomerates.  The  boundaries 
of  the  basalts  east  of  the  Nandewar  Mountains  are  based  partly 
on  Dr.  Jensen's  maps,  and  partly  on  unpublished  observations 
by  Mr.  L.  F.  Harper,  F.G.S.,  of  the  State  Geological  Survey. 
The  details  of  the  other  volcanic  rocks  of  the  Nandewar 
Mountains  have  been  fully  discussed  by  Dr.  Jensen  in  the  work 
cited  (31). 

Physiography. 

The  most  accurate  account  of  the  topography  of  this  region 
seems  to  be  that  given  by  Mr.  Andrews  in  his  first  discussion  of 
the  physiography  of  New  England  (32).  While  the  effects  of 
uplift  are  noted,  due  importance  is  attached  to  differential 
erosion  in  hard  and  soft  structures.  To  this,  rather  than  to 
differential  movement,  warping  or  faulting,  the  local  relief  ap- 
pears to  be  due.  Nevertheless,  the  effects  of  differential  uplift 
have  determined  the  broad  features  of  the  distribution  of  elevated 
regions  and  plain.     These  will  be  considered  first. 

i.  Features  due  to  Differential  Movement. — The  plateaux  of 
New  England  sink  to  the  west,  and  pass  out  into  the  plains 
between  Bingara  and  Warialda.  Between  Manilla  and  Tarn- 
worth,  a  rapidly  rising  series  of  rugged  foothills  carries  the  land- 
surface  from  the  low  plains  of  the  Namoi  and  Peel  Rivers  to  the 
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high  plateaux  of  southern  New  England.  These  two  portions 
of  the  western  boundary  of  New  England  are  structurally 
collinear,  but  instead  of  the  boundary  of  the  highland  continuing 
the  line  between  these  two  segments,  there  extends  at  right 
angles  thereto  the  Nandewar  Range  terminating  in  the  Nande- 
war  Mountains,  beyond  which  the  surface-level  sinks  rapidly  to 
the  western  plains  near  Narrabri.  Further,  the  height  of  the 
Nandewar  Range  increases  from  Barraba  to  the  west,  and  other 
evidence  (to  be  detailed  later)  supports  the  view  that  the  region, 
which  protrudes  to  the  west  of  the  normal  western  boundary 
line  of  New  England,  has  been  uplifted  in  the  Nandewar 
Mountains,  and  tilted  against  the  flanks  of  the  New  England 
plateaux.  Its  western  limit,  according  to  Dr.  Jensen's  observa- 
tions, must  be  a  series  of  flexures  or  faults  (See  Text-fig.l,  p.229). 
To  the  south-west  and  north-west,  it  seems  to  have  warped  down 
into  the  plain.  At  or  near  the  most  elevated  portion  of  the  edge 
of  this  easterly  tilted  region,  lie  the  Nandewar  Mountains,  a 
fact  which  suggests  that  the  elevation  and  volcanic  activity  were 
genetically  related  processes.  A  further  feature,  probably  due 
to  crust-movement,  is  to  be  found  south-east  of  Bingara,  where, 
stretching  south  of  the  Gwydir  River,  is  a  widely  extending 
region  of  lowland,  which  is  believed  to  be  a  senkungsfeld-region. 
This  will  be  discussed  further  below  (p.  280).  It  is  chiefly 
occupied  by  Mr.  Munro's  station,  Keera. 

ii.  Features  due  to  Volcauic  Eruptio7is. — Two  main  groups  of 
features  are  due  to  volcanic  eruption,  namely,  (a)  the  great  dis- 
sected pile  of  the  Nandewar  Mountains,  and  (6)  the  basalt-flows 
which  descended  the  ancient  rivers,  covering  their  drift-beds 
(often  of  considerable  thickness).  Of  these,  the  trachytes  are 
probably  the  older,  but  it  is  not  certain  that  all  the  basalts  are 
even  approximately  coeval.  Two  flows  certainly  occurred  near 
Bingara,  separated  by  120  feet  of  gravel,  but  their  outpourings 
are  considered  to  have  been  separated  by  a  very  short  period  of 
time  (19).  Two  important  regions  of  basaltic  rocks  remain  un- 
mapped, namely,  that  in  the  Keera  Senkungsfeld,  and  that  near 
Myall  Creek.  Until  these  are  studied,  the  Tertiary  history  of 
the  region  will  be  indefinite. 
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iii.  Features  due  to  Differential  Erosion. — The  most  resistant 
rocks  in  the  region  are  the  jaspers,  which  form  a  marked  series 
of  peaks  and  ridges,  and  have  been  reduced  to  the  general  level 
only  in  regions  of  very  long-continued  erosion,  with  local  differ- 
ential crust-movement.  Second  only  to  the  jaspers  in  their 
resistance  are  the  Baldwin  Agglomerates,  which  form  rough 
ridges  in  the  Black  Mountain,  but  are  reduced  to  a  peneplain- 
level  on  the  Bingara  Range.  Somewhat  less  resistant  are  the 
Rocky  Creek  conglomerates,  and  still  less  resistant  than  these 
are  the  tuffs  in  the  Devonian  claystones  of  Barraba  or  Tamworth 
age,  which,  however,  give  rise  to  marked  ridges  {e.g.,  the  Aber- 
deen Range)  which  cross  the  Manilla  River  obliquely.  The 
phyllites,  etc.,  of  the  Eastern  Series  vary  in  their  resistance 
according  to  their  degree  of  silicification.  They  could  never  be 
classed  as  readily  yielding  to  erosion.  The  same  holds  with 
regard  to  the  more  siliceous  radiolarian  cherts  of  the  Tamworth 
Series. 

Of  the  igneous  rocks,  we  find  always,  among  the  resistant 
masses,  the  dolerites  of  the  Blue  Knob  type,  the  Tertiary  trachytic 
rocks,  and  basalts.  The  granites  vary  greatly  in  resistance  ac- 
cording to  their  composition,  as  Mr.  Andrews  has  emphasised  (in 
33  and  other  papers).  The  high  regions  south  of  the  junction  of 
Cope's  Creek  and  the  Gwydir  River,  or  that  near  Bendemeer, 
are  highlands  of  resistant  acid  granite;  the  granites  of  the  lower 
region  near  Cope's  Creek  and  Bundara  are  more  basic.  The 
gabbros  associated  with  the  serpentine  vary  in  their  resistance 
to  erosion,  according  to  the  nature  and  degree  of  their  altera- 
tion. They  are  generally  less  resistant  than  the  serpentine. 
The  case  of  the  last-mentioned  rock  is  peculiar.  As  is  usually 
the  case,  the  serpentine,  though  soft,  is  very  resistant  to  erosion. 
It  forms,  along  the  eastern  side  of  Hall's  Creek,  a  mountain-wall 
almost  as  steep  and  unbroken  as  that  of  the  Baldwin  Agglomer 
ates  of  Bingara  Range,  on  the  opposite  side  of  the  valley.  This 
is,  doubtless,  due  to  the  chemical  stability  of  serpentine,  which, 
being  fully  hyd rated,  decomposes  with  extreme  slowness  under 
atmospheric  conditions,  so  that  disintegration  is  very  slow;  it  is 
much  less  so,  however,  in  the  case  of  schistose  than  of  massive 
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serpentine,  owing,  possibly,  to  the  readier  attack  of  frost-action 
on  the  former,  or  the  easier  access  of  atmospheric  agencies  to  the 
inner  parts  of  the  rock.  A  serpentine-boulder,  however,  is  rapidly 
broken  up  in  a  stream,  owing  to  its  very  small  resistance  to 
mechanical  attrition.  Hence  pebbles  of  serpentine  are  seldom 
carried  very  far  from  their  source. 

The  widespread  Barraba  mudstones  and  the  least  siliceous  of 
the  Tamworth  claystones  are,  in  contrast  to  all  the  above  ro<'ks, 
very  easily  eroded;  and  consequently  give  little  sign  of  relief  due 
to  differential  erosion,  but  are  almost  always  reduced  to  gently 
rolling,  mature  surfaces  broken  by  low  ridges  of  the  more 
resistant  interstratified  tuffs.  Where  the  Baldwin  Agglomerates 
and  Barraba  mudstones  are  faulted  together,  differential  erosion 
brings  such  dislocations  into  clear  relief. 

2%e  Evolution  of  the  Manilla  River. 

The  manner  in  which  the  several  factors  cited  above  have 
co-operated  in  producing  the  present  topography,  seems  to  be 
most  clearly  illustrated  by  a  consideration  of  the  river-systems 
immediately  adjacent  to  the  Nandewar  Range,  namel}^,  those  of 
the  Horton  and  Manilla  Rivers.  Dr.  Taylor  (46)  has  called 
attention  to  the  curious  courses  of  these  streams,  but  since  his 
study  of  them  was  based  upon  an  inaccurate  geological  map,  his 
explanation  is  not  in  accordance  with  that  suggested  by  later 
investigations,  which,  however,  are  still  incomplete. 

Ancient  valleys  marked  by  river-drift  break  across  the  Ser- 
pentine Line  at  Paling  Yard,  Woods'  Reef,  and  Crow  Mountain, 
converging  to  a  point  east  of  Barraba.  The  elevation  of  the 
Gap  at  Paling  Yard  is  approximately  2,320  feet  (official  map);* 
where  the  old  valleys  met,  east  of  Barraba,  the  elevation  of  the 
upper  surface  of  the  drift  must  have  been  not  more  than  2,040 
feet,  and  on  this  lies  a  thickness  of  100  feet  of  basalt,  the  upper 
surface  of  which  is  about  2,140  feet  above  sea-level.  North  of 
Barraba,  the  upper  surface  of  the  basalt  is  2,036  feet  above  sea- 
level,  and  below  the  basalt,  which  is  about  60  feet  thick,  further 

*  The  elevations  cited  are  all. based  upon  aneroid  observations,  and  are 
thus  only  rough  approximations. 
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Tertiary  clays  and  gravels  occur.  Following  to  the  west,  along 
the  basalt-capping  of  the  Nandewar  Range,  the  elevation  steadily 
rises.  About  four  miles  west  of  Bell's  Mountain,  the  underlying 
Tertiary  drift  reaches  a  considerable  width.  Mr.  Pittman  has 
described  it  (47)  as  follows — "The  deposit,  which  is  probably  of 
late  Tertiary  age  and  of  lacustrine  origin,  apparently  occupies  a 
denuded  hollow  in  the  Carboniferous  rocks  [here  considered 
Upper  Devonian  (W.  N.B.)],  for  the  latter  containing  impressions 
of  Lejyidodendron  australe  are  seen  to  outcrop  around  its  margin. 
The  lowest  beds  of  the  Tertiary  series  consist  of  yellowish-grey 
sandstones  and  shales  with  numerous  impressions  of  Eucalyj)tus 
and  other  plant-remains;  above  this  is  a  volcanic  tuff  consisting 
of  impure  diatomaceous  earth,  with  rounded  pebbles,  sanidine 
crystals  and  fragments  of  pumice.  In  some  places  the  tuff  is 
very  much  impregnated  with  ferric  oxide  forming  a  hard 
limonite.  It  is  succeeded  by  a  bed  of  yellowish-brown  sandy 
mudstone,  about  a  foot  in  thickness,  and  resting  upon  this  is 
the  bed  of  pure  white  diatomaceous  earth,  nine  feet  six  inches 
in  thickness,  with  a  layer  of  two  inches  of  coarse  sand  about 
three  feet  from  the  top.  Another  bed  of  volcanic  tuff  contain- 
ing numerous  sanidine  crystals  covers  the  keiselguhr,  and  is 
overlain  by  about   100  feet  of  basalt.      The  sedimentary  beds 

undulate  considerably,  and it  is  difficult  to  estimate  their 

thickness."      Messrs.  Card  and   Dun   have  found  Melosira  and 
Spofigilla  in  abundance  in  the  diatomaceous  earth  (29). 

Tertiary  drift  appears  again  beneath  the  basalt  at  the  head  of 
Oakey  Creek,  and,  at  the  Horton  Gap,  the  basalt  has  been  cut 
through,  exposing  a  thickness  of  50  feet  of  Tertiary  drift,  fol- 
lowed by  about  100  feet  of  basalt,  the  surface  of  which  is  at  an 
elevation  of  2,450*  feet.  Five  miles  south-west  of  here,  at  the 
head  of  Little  Creek,  the  top  of  the  basalt  is  at  an  elevation  of 
2,510  feet.  Across  the  Horton  River,  is  the  long  line  of  basalt, 
which  runs  east  of  the  Nandewar  Mountains,  and  is  repoi'ted  to 
overlie  gravels  (19);  this  may  well  be  a  continuation  of  the 
old  river  marked  by  the  Nandewar  Range.     If  so,  a  length  of 

"  This  figure  is  hased  on  a  single  reading  of  the  aneroid,  and  is,  perliaps, 
lathei-  too  hiirli. 
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about  40  miles  is  preserved  of  the  gravels  of  an  old  stream 
which  may  be  termed  the  Nandewar  River.  Several  former 
tributaries,  other  than  those  ah-eady  mentioned,  are  also  in- 
dicated. At  Tea  Tree  Creek,  ten  miles  S.S.E.  of  Barraba,  a 
thickness  of  160  feet  of  basalt  overlies  80  feet  of  gravel.  From 
here,  an  air-gap  leads  straight  through  the  low  hills  to  Barraba, 
where,  on  the  School-house  Hill,  is  a  small  capping  of  Tertiary 
drift.  These  may  have  been  connected  by  a  stream,  the  "Anti- 
Manilla,"'  as  suggested  in  Text-fig.  10.  The  drifts,  which  under- 
lie the  Mt  Elijah  basalts,  eight  miles  south  of  Barraba,  may 
represent  a  tributary  of  this  hypothetical  stream.  Probably, 
also,  there  was  another  stream  which  ran  parallel  to  the  present 
Borah  Creek,  but  about  a  couple  of  miles  to  the  north  of  it,  the 
"  Proto-Borah  Creek  "  ^See  p.279j.  In  addition,  the  basalt- 
capped  drift  near  Hawkin's  Creek,  and  that  near  the  junction  of 
Upper  Manilla  River  with  Little  Creek,  may  indicate  the  former 
presence  of  pre-basaltic  streams  where  are  now  the  valleys  of 
Upper  Hawkin's  Creek  and  the  Upper  Manilla  River.  In  the 
latter  are  several  low  hills  capped  with  Tertiary  drift. 

The  phenomena  of  gravel-filled  Tertiary  valleys  covered  by 
basalts  are,  of  course,  universal  throughout  Eastern  Australia, 
and  no  explanation  of  this  particular  valley-system  would  be 
necessary  other  than  that  put  forward  by  Mr.  Andrews,  namely, 
that  it  was  aggraded  in  a  period  of  depression,  which  occurred 
during  the  general  movement  of  uplift(40),  were  it  not  for  certain 
special  features.  The  elevations  cited  show  that  the  slope  of 
the  valley  was  reversed,  and  that  the  basalt-lava  must  have 
flowed  along  the  valleys  in  the  opposite  direction  to  that  of  the 
flow  of  the  pre-existing  streams.  The  suggestion,  that  the 
tilting  of  the  land-surface  towards  the  east  was  connected  with 
the  outbreak  of  volcanic  activity  in  the  Nandewar  Mountains, 
is  supported  by  the  abundance  of  volcanic  tuff,  sanidine-crystals 
and  pumice  occurring  with  the  diatomaceous  earth  below  the 
basalts,  where  a  small  lake  was  formed  by  the  ponding-back  of 
the  stream  in  its  valley,  thus  tilted.  This  easterly  tilting,  com- 
bined with  the  elevation  of  the  Nandewar  Range  with  respect 
to  the  present  plains  to  the  south   and   north,  determined  the 
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Attempted  comparison  of  Tertiary  and  recent  drainage. 
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manner  of  evolution  of  the  former  river-system  into  the  present 
one.  The  Upper  Manilla  River  being  blocked  by  basalt,  and 
reversed  by  the  tilting,  passed  east  "up"  its  old  valley,  as  far  as 
Barraba,  the  hinge-line  in  the  tilting,  and  then  continued  "up" 
the  now  reversed  Anti-Manilla  River  (See  Text-fig.  10).  The 
waters  which  came  down  through  the  old  gaps  at  Woods'  Reef 
and  Crow  Mountain  formed  Ironbark  and  Crow  Mountain 
Creeks,  and  joined  the  Lower  Manilla  River,  which  carried 
away  the  waters  of  the  reversed  Anti-Manilla  River;  Black 
Springs  Creek,  Tea-Tree  Creek,  and  the  intervening  air-gap 
being  the  remnants  of  this  old  line  of  flow.  The  wavy  course  of 
the  Lower  Manilla  River  is  due  to  the  fact  that  the  bars  of 
resistant  tuff  run  obliquely  to  the  average  direction  of  slope  of 
the  land-surface.  The  relative  depression  of  the  Nanioi  plains 
allowed  the  dissection  of  the  Black  Mountain  and  Baldwin 
Mountain  regions,  stripping  off  the  soft  Barraba  mudstones,  and 
laying  bare  the  Baldwin  Agglomerates,  of  which  probably  onl}' 
a  small  amount  was  exposed  in  Tertiary  times  (See  Text-fig.5). 
Upper  Oakey  Creek  and  Tarpoly  Creek  may  be  the  entrenched 
descendants  of  the  streams  which  formed  the  gravels  on  Mount 
Elijah.  The  lower  portion  of  Borah  Creek  was  deflected  by  the 
southerly  slope  into  the  Manilla  River,  and,  as  its  upper  portion 
cut  lower  and  lower  down  into  the  mudstones  covering  the  slopes 
of  Black  Mountain,  it  was  pushed  to  the  south  along  the  sloping 
surface  of  the  Baldwin  Agglomerate;  the  point  where  it  crossed 
the  Baldwin  Range  could  not  move  laterally,  but  could  only  cut 
deeper  into  that  most  resistant  rock,  and  hence,  perhaps,  was 
produced  the  sharp  northerly  bend  in  the  creek  at  the  gorge. 
The  uppermost  portion  of  the  Horton  River,  which  flows  south- 
east from  Mt  Kaputar,  may  be  a  deflection  and  reversal  of  the 
part  of  the  Nandewar  River  now  hidden  beneath  the  adjacent 
basalts.  Its  diversion  to  the  north,  into  the  Horton  valley,  was 
probably  the  result  of  a  capture  by  streams  tributary  to  a  second 
drainage-system  produced  by  the  modification  of  a  Tertiary 
stream,  the  Proto-Horton,  through  aggradation,  flooding  with 
basalt,  and  differential  elevation  and  erosion.  Information  to 
hand  is  insutiS.cient  to  permit  of  discussion  of  this. 
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For  a  similar  reason,  we  cannot  profitably  discuss  the  probable 
ancient  river-systems  of  (he  regions  east  of  the  Serpentine  Eelt, 
a  rough  scheme  for  which  is  suggested  by  Dr.  Taylor (46).  It  is 
evident  that  great  rearrangements  have  taken  place:  but  the 
investigation  of  these  will  require  examination  of  the  ancient 
gravels  and  basalts  around  Keera,  and  extensive  topographic 
studies.  It  may  be  noted,  however,  that  Mr.  Cotton  confirms 
Dr.  Taylor's  hypothesis  of  a  former  connection  of  the  Gwydir 
River  with  the  Macintyre  to  the  north  (37),  and  suggests  that 
the  deflection  of  the  Gwydir  into  its  present  westerly  course  at 
Copeton,  was  due  to  the  formation  of  the  Keera  Senkungsfeld. 
The  study  of  this  very  sparsely  inhabited  region  will  yield  much 
of  interest  physiographically. 
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STUDIES  IN  AUSTRALIAN  MECOPTERA. 

No.  i.  The  New  Family  Nansochoristid.e^  with  descriptions 
OF  A  NEW  Genus  and  four  new  Species:  and  an  Appendix 

DESCRIPTIVE  OF    A    NEW  GeNUS  AND    SpECIES    FROM    NeW    ZEA- 
LAND. 

By  R.  J.  TiLLYARD,  M.A.,  B.Sc,  F.L.S.,  F.E.S.,   Linnkan 
Maclkay  Fellow  of  the  Society  in  Zoology. 

(Plates  xvi.-xvii.;  and  three  Text-figures.) 

Introduction. 

The  Order  Mecoptera  comprises  the  peculiar  insects  commonly 
known  as  Scorpion-flies,  because  of  the  large  forcipate  append- 
ages of  the  male.  These,  in  some  of  the  commonest  genera,  are 
carried  curved  dorsally  over  the  end  of  the  abdomen,  thus  simu- 
lating the  corresponding  well-known  attitude  of  the  scorpion. 
Originally  regarded  as  merely  a  family  ( PanorpidcF)  within  the 
old  heterogeneous  Order  Neuroptera,  these  insects  were  first 
raised  to  the  dignity  of  a  separate  Order  by  Brauer,  under  the 
designation  Panorpatse,  in  1885.  The  following  year,  Packard 
issued  his  equally  famous  classification  of  the  In.secta,  in  which  he 
also  placed  them  as  a  separate  Order,  with  the  name,  Mecapteia. 
It  being  agreed  upon  that  all  Orders  of  Pterygote  Insects  should 
have  names  terminating  in  "-ptera,"  Packard's  name  has  in 
general  been  adopted  in  place  of  Brauer's,  and  has  been  equally 
generally  altered  to  Mecoptera,  the  original  name  having  been 
badly  derived  (Greek  /xtJkos  ■=  length).  Though  some  of  the  more 
conservative  of  entomologists  still  refuse  to  recognise  these 
insects  as  constituting  a  distinct  Order  (see,  for  instance,  Sharp 
in  "Cambridge  Natural  History,  Insects,  Part  i.,'*  p. 449),  yet 
such  an  attitude  is  quite  inconsistent  with  the  opinions  of  all 
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close  students  of  the  Order,  and  with  a  host  of  striking  facts 
now  available  to  support  them.  As  an  example  of  the  trend  of 
the  most  advanced  opinion  on  the  subject,  we  may  cite  Hand- 
lirsch,*  who  not  only  makes  out  a  strong  case  for  their  close 
relationship  with  the  Trichoptera,  Lepidoptera,  and  Diptera,  but 
would  even  derive  each  of  these  three  Orders  separately  from 
the  older  Mecoptera  !  This  relationship  is  signalised  by  him  in 
the  elevation  of  the  group  comprising  these  four  Orders  into  a 
Sub-Class,  Panorpoidea.  How^  far  this  is  justified  is  a  question 
that  I  hope  to  go  into  in  detail  in  a  future  paper.  Very  weighty 
arguments  would  have  to  be  brought  forward  in  order  to  dis- 
prove the  extremely  strong  case  set  out  by  Handlirsch.  In  any 
case,  whether  one  accepts  the  Sub-Class  Panorpoidea  as  valid  or 
not,  the  separation  of  the  Scorpion-flies  into  a  distinct  Order 
would  seem  at  the  present  time  to  rest  on  absolutely  unassailaV)le 
foundations. 

The  Order  Mecoptera,  though  abundant  enough  in  some  parts 
of  the  world  in  individuals,  is  yet  a  very  small  one  in  the  number 
of  its  genera  and  species.  Esben- Petersen,  in  his  synonymic 
list  published  in  1915,t  gives  a  total  of  three  families,  fifteen 
genera,  and  one  hundred  and  sixty- two  species.  As  most  of  the 
species  are  of  moderate  size,  readily  observed  and  easily  caught, 
it  seems  unlikely  that  the  world  contains  more  than  two  hundred 
and  fifty,  or,  at  the  most,  three  hundred,  representatives  of  this 
ancient  Order. 

Comparatively  scarce  as  they  are  now,  yet  the  fossil  record 
would  lead  us  to  believe  that  these  insects  were  more  abundant 
in  past  ages.  Quite  a  number  of  fossil  wings,  of  which  the  well- 
known  Orthophlehia  may  be  cited  as  an  example,  are  now  con- 
sidered to  1)6  Mecopterous.  They  are  found  chiefly  in  the  Liassic 
and  Jurassic  strata.  Recently  :j:  I  have  described  awing  belong- 
ing to  this  Order  from  the  Triassic  beds  of  Ipswich,  Queensland, 

*  "Die  Fossilen  Insekten,"  pp.  1252-1271. 

■\  "A  Synonymic  List  of  the  Order  Mecoptera."  Entom.  Meddelelser, 
10  Bind,  o  Hefte,  1915,  pp.  2 16-242. 

:J:  Queensland  (ieol.  Survey,  1916.     Publication  No.  253,  p.29  (il/esocAjQ- 

rista  pi^oavita). 
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and  I  have  others,  as  yet  undescribed,  from  the  Wianamatta 
shale-beds  at  Narellan,  near  Camden,  N.S.W.  More  interesting- 
still  is  an  undoubted  Mecopterous  wing  from  the  Permo-Car- 
boniferous  beds  of  Belmont,  near  Newcastle,  N.S.W.,  which  I 
hope  to  describe  shortly,  and  which  is  the  first  record  of  the 
existence  of  a  Holometabolous  Insect  in  Palaeozoic  times. 

In  Australia,  so  far,  only  seven  species  have  been  recorded, 
belonging  to  four  genera.  In  the  spring  and  early  summer,  the 
species  of  the  genus  Harpohittacns  are  commonly  to  be  met  with 
flying  rather  lazily  over  bracken,  grass,  or  low  herbage,  or  visit- 
ing tea-tree  blossom  in  search  of  insects  for  food.  These  insects 
are  easily  recognised  owing  to  their  general  resemblance  to  the 
Tipulidce  or  Crane-flies.  In  the  autumn,  the  much  rarer  insects 
of  the  subfamily  Choristince  appear.  They  are  of  very  sluggish 
flight,  and  must  be  searched  for  in  the  neighbourhood  of  fresh 
water,  amongst  bracken  or  in  partially  dry  reedy  places.  They 
are  very  rare  in  collections,  and  it  seems  probable  that  a  number 
of  new  species  still  await  discovery.  The  following  is  a  list  of 
the  known  Australian  species  : — 

Family  Fanorpidct,  subfamily  Choristina' : 

1.  Chorisla  australis  Klug  (  =  Euphania  luteoia  Westwood). 

2.  Chorista  rujiceps  Newman. 

3.  Tceniochorista  jmllida  Esb.-Pet. 
Family  BittacidcE  : 

4.  Bittacus  microcercus  Gerst. 

f).  Harpobittacus    australis    Klug    ( =  Bittacus    corethrarius 
Ramb.,  =  B.  intermedius  9  Selysj. 

6.  Harpobittacus  tillyardi  Esb.-Pet.  (  =  Bittacus  australis,  as 

used  by  Froggatt  in  "Australian  Insects  '). 

7.  Harpobittacus  nigriceps  Selys  {  =  Bittacus  intermedius  $ 

Selys). 
The  above  list  and  synonymy  are  taken  from  Esben-Petersen  s 
work.      Bittacus  mv^^ocercus  Gerst.,  is  unknowTi  to  me. 

As  long  ago  as  January,  1916,  I  received  from  Dr.  A.  J. 
Turner  a  single  female  specimen  of  a  remarkable  Mecopterous 
insect  of  very  small  size,  collected  bv  him  in  Ebor  Scrub  {5,000 
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feet).  This  insect  bad  the  head,  thorax,  and  abdomen  of  a 
Dipteron,  and  its  mouth-parts  also  appeared  to  resemble  those 
found  in  the  same  Order,  Only  the  wings  showed  it  to  be  truly 
Mecopterous,  though  even  in  these  some  striking  diiferences 
were  to  be  noted  from  the  more  typical  wing-plan  of  the  Order. 
For  instance,  the  presence  of  a  frenulum  on  the  hind  wing,  and 
the  absence  of  the  first  apical  fork  in  both  wings  (a  character 
found  also  throughout  the  Diptera  Brachycera)  were  points  of 
the  greatest  interest.  It  remained,  therefore,  to  discover  the 
male  of  this  wonderful  insect,  in  order  to  see  whether  it  pos- 
sessed the  typically  enlarged  forcipate  appendages  of  the  Me- 
coptera. 

In  October  last,  Mr.  G.  H.  Hardy,  of  the  Tasmanian  Museum, 
Hobart,  captured  a  number  of  both  sexes  of  a  species  very  closely 
allied  to  the  Ebor  specimen,  and  sent  them  to  me  for  determina- 
tion. As  these  were  found  quite  close  to  Hobart,  I  at  once 
wrote  and  urged  him  to  obtain  more,  and  to  try  to  observe  some 
of  the  habits  of  the  insect.  Mr.  Hardy  became  fully  seized  with 
the  importance  of  his  discovery,  and  spent  all  his  available  time 
in  October  and  November  searching  for  it,  in  company  with 
another  collector,  Mr.  Clive  Cole.  I  cannot  do  better  than  quote 
his  remarks  : — 

"  The  insects  were  taken  near  Hobart  (off  the  Strickland 
Avenue)  in  a  little  water-course  which  flows  from  the  leakage  of 
a  portion  of  the  Hobart  Waterworks  scheme.  This  overflow 
keeps  the  course  running  throughout  the  year.  It  also  drains 
the  local  land.  The  specimens  were  taken  partly  on  the  wing, 
and  partly  by  sweeping.  Cole,  who  relies  upon  sweeping,  has 
taken  only  male  specimens  so  far,  but  I  have  taken  both  sexes, 
both  on  the  wing  and  by  sweeping.  One  stump  of  a  tree  that 
has  thrown  out  shoots  seems  to  harbour  a  quantity  of  the  insect, 
and  from  this  the  majority  of  the  insects  were  taken." 

"  They  are  very  active  and  quick-running,  taking  to  the  wing 
readily.  The  only  hope  of  taking  the  specimens  by  sweeping  is 
to  dig  the  net  as  far  down  to  the  roots  of  the  shrub  as  possible. 
The  disturbed  specimens  run  up  and  may  be  caught  on  the  third 
3r   fourth   sweep  in   the   same   spot.       One  specimen,   running 
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actively  over  a  leaf,  allowed  me  to  place  a  tube  over  it,  and  did 
not  attempt  to  fly  or  drop. 

"  I  could  see  nothing  to  attract  the  insects  to  this  particular 
stump  more  than  any  other,  so  presume  they  were  emerging 
there.  Nearly  all  the  specimens  were  taken  between  12  and  I 
solar  time." 

The  locality  here  described  was  visited  by  Mr.  Hardy  and 
myself  towards  the  end  of  January  of  this  year,  and  I  can  fully 
bear  out  Mr.  Hardy's  excellent  description.  The  insects  were 
evidently  over,  as  we  failed  to  find  any  of  them  after  prolonged 
search.  A  few  days  later  we  visited  a  similar  water-channel 
near  the  Springs  on  Mount  Wellington  (3,000  feet  level),  and 
captured  a  number  of  the  same  species  in  a  closely  similar  situa- 
tion, viz.,  by  beating  tea-tree  bushes  overhanging  the  water- 
channel. 

On  January  10th  of  this  year,  Mr.  Hardy  and  I  visited 
Cradle  Mountain,  an  un worked  locality  in  the  north-west  of 
Tasmania.  The  collecting-ground  lies  between  the  3,000  and 
4,000  feet  levels,  and  contains  numerous  lakes  and  swift  mountain- 
streams.  Two  new  species  closely  allied  to  the  Hobart  form 
were  obtained  here.  Some  of  these  were  obtained  by  sweeping 
bushes  overhanging  streams,  but  the  majority  were  got  by  sweep- 
ing the  low  bushes  and  herbage  fringing  the  shores  of  Lakes 
Lilla  and  Dove.  Occasionally  also,  we  noticed  the  insects  on 
the  wing.  Their  flight  is  fairly  strong,  and  they  are  not 
easy  to  capture,  owing  to  their  inconspicuousness.  We  also 
noticed  the  peculiar  method  of  copulation,  which  resembles  that 
of  the  Asilidce  very  closely.  If  a  male  and  a  female  be  put 
alive  into  a  glass  tube,  the  male  at  once  seizes  the  female  fiercely 
with  his  anal  forceps,  taking  hold  of  her  in  any  position  hap- 
hazard. He  then  quickly  moves  his  appendages  to  the  posterior 
end  of  the  body  of  the  female,  opening  the  forceps  to  a  great 
width,  and  then  closing  them  quickly  upon  the  tip  of  her  abdo- 
men The  result  is  a  lock-grip,  the  two  insects  facing  in  oppo- 
site directions.  When  once  the  male  has  got  his  correct  hold, 
no  amount  of  annoyance  will  persuade  him  to  let  go.  The  pairs 
could  even  be  killed  in  the  cyanide  bottle  without  always  relax- 
ing their  grip. 
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Several  gravid  females  were  taken,  but  we  could  not  persuade 
them  to  Ifiy  any  eggs.  All  attempts  at  unravelling  the  life- 
history  have  so  far  failed.  All  we  can  be  certain  of  is  that  the 
larval  stage  must  be  either  aquatic  or  semi-aquatic,  since  the 
insects  are  confined  to  the  neighbourhood  of  water.  The  presence 
of  cerci  in  the  female  suggests  that  the  eggs  are  carefully  placed, 
either  upon  moist  ground,  or  upon  the  stems  of  plants  fringing 
the  water-courses  or  the  borders  of  lakes. 

These  insects  differ  so  greatly  from  all  existing  Mecoptera  that 
1  have  no  hesitation  in  placing  them  in  a  new  family,  which  will 
contain  a  single  new  genus  and  four  new  species. 

Family  NAN:N'0CH0KISTID^,  fam.nov. 

(Text-fig.  1). 
Mecopterous  insects  of  small  size  (expanse  of  wing  ll-18mm.). 
Ilend  small  and  globular,  with  large  compound  eyes  and  three 
ocelli.  AiUennct  {^\-cit{i  xvii.,  fig. 6)  elongated,  composed  of  22-25 
joints,  of  which  the  first  two  are  stouter  than  the  rest,  the  third 
slender  and  much  elongated.  Mouth-parts  very  remarkable 
(Plate  xvii.,  figs  7-9).  Labrum  and  epipharynx  (Fig.7,  /6r,  <?ju») 
forming  a  sharply  projecting  beak,  somewhat  more  prominent 
in  the  female  than  in  the  male;  the  epipharynx  is  fused  basally 
to  the  underside  of  the  labrum,  but  separable  from  it  at  the  tip. 
Mandibles  (Fig. 7,  Did)  vestigial,  weakly  chitinised  triangular 
pieces  at  the  sides  of  the  labrum,  without  teeth.  Maxilla3  (Figs. 
8,  9)  well-developed,  with  small  cardo  (c)  and  elongated  stipes 
{st).  Maxillary  palpi  (mxp)  long,  five-jointed,  hairy,  the  basal 
and  terminal  joints  somewhat  swollen,  the  others  subcylindrical. 
The  third  joint  carries  a  conspicuous  disk-like  sense-organ  {so) 
ringed  with  black  chitin,and  bearing  on  its  face  numerous  minute 
pits.  Inner  lobe  of  maxilla  (il)  an  elongated  piece  of  delicate, 
almost  colourless  chitin,  carrying  rows  of  closely-set  delicate 
hairs;  the  tip  rounded.  In  their  natural  position,  the  two 
inner  lobes  are  held  with  their  distal  ends  in  contact  in  a  vertical 
plane,  lying  above  and  upon  the  proboscis,  so  that  they  may 
possibly  help  to  form  a  sucking-tube  with  the  latter  organ. 
These  lobes  appear  in  situ  as  part  of  the  proboscis,  and  might 
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well  be  mistaken  for  a  hypopliarynx,  but  dissection  soon  reveals 
their  true  nature.  Labium  (Fig. 8)  with  well-developed  sub- 
mentum  (sm)  and  mentum  (m),  no  palpi.  The  distal  end  of  the 
labium  is  produced  into  a  very  distinct  proboscis,  the  two  halves 
of  which  are  only  partially  fused;  their  distal  portions  form  a 
large  bifid  labellum  (lb)  carrying  short  hairs  and  bristles  set  in 
conspicuous  chitinous  pits  with  raised  rims.  The  proboscis  is 
probably  formed  by  the  two  paraglossee. 

Thorax:  prothorax  rather  small.  Pterothorax  large  and 
strongly  built,  the  mesothorax  larger  than  the  metathorax.  Legs 
long  and  slender,  the  coxsb  immense,  the  femora  long  and  fairly 
broad,  the  tibise  long  and  slender,  with  a  pair  of  short  spurs  at 
the  distal  end;  tarsi  five-jointed,  slender,  the  first  joint  very 
long,  claws  and  empodium  small. 

Wings  in  repose  held  over  the  back  of  the  abdomen  in  the 
form  of  a  steep  roof  or  tent  (much  as  in  HemerohiidcB).  Winy- 
Tiiemhrane  covered  all  over  with  an  immense  number  of  minute 
hairs  or  microtricJiia.,  larger  bristle-like  hairs  or  macrotrichia  are 
present  along  all  the  veins,  and  also  form  a  dense  short  fringe 
all  round  the  wing,  but  are  absent  from  the  wing-membrane  itself, 
except  on  the  pterostigma,  where  they  encroach  slightly  inwards 
from  the  border.  Venation  (Text-fig.  1)  open,  regular,  fore-  and 
hindwings  subequal,  the  distal  portions  closely  similar,  but  the 
basal  venations  showing  considerable  dift'erences.  Sc  shortened. 
A  distinct  but  weakly  chitinised  pterostigma  present  between 
the  distal  end  of  Rj  and  the  wing-border.  R2+3  unbranched, 
and  hence  first  apical  fork  absent  in  both  wings  {(if'.  Diptera 
Brachycera).  Discoidal  {dc)  and  median  {mc)  cells  present, 
closed.  Second  (Af^),  third  (Afg),  and  fourth  (Af4)  apical  forks 
present.  Thyridium  {t)  at  about  middle  of  wing.  Cubital  fork 
(cuf)  near  base;  from  it  Cu^  arches  up  to  fuse  w4th  the  main 
stem  of  M  for  some  distance;  this  stem  is  continued  in  a  direct 
line  by  Cuj  as  a  strong  convex  vein,  while  M  arches  away 
from  it  anteriorly,  branching  into  two  at  t.  In  hindwing,  Cuo 
fuses  with  lA  soon  after  leaving  cuf.  Couplirig  apparatus  0/ 
wings  (Plate  xvii.,  tig.  10)  consisting  of  a  very  distinct /re?m^Mm 
(yr)  in  hindwing,  formed  of  a  small  jugal  process  carrying  two 
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Strong  bristles,  and  an  equally  strong  J?i^^a/  bi'istle  {jb)  on  the 
forevving.  In  flight,  the  bristles  of  the  frenulum  engage  tlie 
underside  of  the  basal  posterior  portion  of  the  fore  wing  (as  in 
Planipennia  and  some  Lepidoptera),  while  the  jugal  bristle  lies 
dorsally  over  the  costal  margin  of  the  hindwing. 


Text-fig.  1. 
Wing- venation  of  Xaiinochurida  diptero'ides,  n.g.  et  sp.  Comstock, 
Needham  nomenclature  and  notation.  Afo,  Afg,  Af4,  second,  third, 
and  fourth  apical  forks;  cuf,  cubital  fork;  dc,  discoidal  cell;  wc, 
median  cell;  pdc,  post-discoidal  cell;  pt,  pterostigma;  rf,  radial  fork 
(origin  of  Rs);  sdc,  subdiscoidal  cell;  t,  thyridium  (medium  fork);  tc, 
thyridial  cell. 

Abdomen  of  male  subcylindrical,  of  female  somewhat 
enlarged  towards  middle,  then  tapering  towards  tip.  Nine  well- 
formed  segments  present,  and  vestiges  of  a  tenth,  with  small 
cerci,  two-jointed  in  male  (Plate  xvii.,  fig.ll,c),  three-jointed  in 
female  (fig.  12,  c).  In  male,  seg.  9  is  swollen  to  form  the  enlarged 
base  of  the  claspers,  which  are  of  the  typical  Panorpoid  form, 
but  are  not  arched  dorsally  over  the  abdomen,  as  in  Panorpa 
and  allied  genera.     Genital  pore  of  male  covered  by  a  pair  of 
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partially  fused  valves  (fig.ll,  v):  the  ninth  segment  ends  dorsally 
in  a  median  bilobed  appendage  of  small  size,  situated  between 
the  base  of  the  claspers.  Jn  female,  seg.  8  carries  a  pair  of 
ventral  gonapophyses  (fig.  12,  yp)  with  pointed,  curved  ends: 
these  form  the  ovipositor.  Seg.  9  is  normal;  seg.  10  very  short, 
carrying  the  smail  but  distinct  cerci  {o. 

Genus  N  a  n  n  o  c  h  o  r  i  s  t  a,  n.g. 
(Plates  xvi.-xvii.) 
Characters  as  in  the  family,  to  which  may  be  added  :—  Hind- 
wing  slightly  shorter  and  narrower  than  fore\ving:  base  of  hind- 
wing  very  distinctly  narrowei'.  Sc  in  forewing  ending  at  or  a 
little  before  two-thirds  of  the  wdng-length,  either  upon  Rj  (Plate 
xvi.,  figs.  1,  3,  4)  or  upon  C  (fig. 2);  in  the  former  case,  the  ptero- 
stigma  remains  open  basally;  in  the  latter,  it  is  closed  basallyby 
the  upcurved  end  of  Sc  and  a  small  cross-vein  descending  from 
it  upon  Rj.  Between  0  and  Sc  in  forewing,  two  constant  cross- 
veins.  Sc  in  hindwing  very  short,  ending  upon  C  either  above 
or  before  the  level  of  the  origin  of  Rs  (this  character  is  variable 
for  individuals  of  the  same  species).  Pterostigma  supported 
below  by  a  single  constant  cross-vein  descending  upon  the  dis- 
coidal  cell  (dc).  Second  apical  fork  (Afo)  always  divided  by  a 
single  constant  cross-vein,  which  therefore  closes  distally  a  single 
post-discoidal  cell  (pdc)  situated  beyond  and  below  dc  close  to 
the  apex  of  the  wing.  Below  dc  and  ]'dc,  a  suh-discoidal  cell  {sdc) 
is  closed  off  by  two  constant  cross-veins,  the  first  descending 
from  R4+5  upon  M^^o  somewhat  distad  from  t,  the  second  de- 
scending from  Rg  upon  M^  at  about  the  middle  of  the  length  of 
pdc.  Thyridinrti  ov  median  fork  {t)  placed  somewhat  distad  from 
level  of  rJ]  but  before  the  beginning  of  dc.  Median  cell  (inc) 
completely  closed,  with  Afo  stalked,  but  Af4  sessile  upon  it. 
Below  and  a  little  before  the  level  of  t,  Cuj  forks,  sending  out  an 
oblique  upward  branch  Cuj^  which  fuses  with  M3+4,  thereby 
completing  the  closure  of  the  thyridial  cell  {tc).  At  the  thyri- 
dium,  the  pigmentation  of  the  wing-veins  is  interrupted  for  a 
short  distance,  so  that  there  appears  to  be  a  short  break  in  the 
three  veins  meeting  at  this  point;  this  formation  I  propose  to 
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term  the  thyridial  hiatus.  It  is  more  conspicuous  in  tlie  t'oie- 
wing  tiian  in  the  hind.  In  forewing,  near  base,  tliere  are  cioss- 
veins  between  Cu._,  and  lA,  between  \A  and  2A,  and  (close  up 
to  base)  between  2A  and  3A;  3A  is  branched.  In  hindwing, 
there  is  a  cross-vein  from  lA  to  2 A,  just  below  caiJ)  2A  is 
branched,  3 A  simple. 

Genotype,  Nanuochorista  dipterdiaes,  n.sp.  ^Hobart  and 
Mount  Wellington,  Tasmania). 

].  Nannochorista  dip'ieroides,  n.sp. 
(Plate  xvi.,  fig.l). 

(J.  Total  le'}icfth  -i,  ahdonnen  2*7,  forewiny  6-5,  hiitdtviiiy  5-7, 
expanse  13  mm. 

Head  medium  brown, 
eyes  very  dark  brown,  vertex 
and  ocelli  black.  Antenncp. 
3  ram.,  scape,  pedicel,  and 
base  of  third  joint  brown- 
ish, rest  black.  Mouth-parts 
brownish,  of  the  form  de- 
scribed above  (under  char- 
acters of  the  family).  Text-tig.'2. 

Thorax  black,  a  tinge  ^'^^ci  of  female  in  Nannochorista.— a,  N. 
of  reddish-brown  near  wing-  dipteraides;  h,  X.  Iwlostiyma;  c,  X. 
,  r  1  •  eboraca;  ( x  46). 

bases.    Legs  pale  semi-trans- 
parent brownish,  slightly  darkened  distally  on    each    segment; 
tarsi  darker. 

Abdomen:  1-8  black,  with  a  slight  tinge  of  reddish-brown 
at  extreme  base;  all  segments  furnished  with  short  pale  hairs. 
Segs.  9-10  and  claspers  rich  brown,  with  hairs  of  same  colour. 

$.  Total  length  6-7'5,  abdomen  4-5-5-5,  foretving  7-8,  hindwing 
6-7,  expajise  14'5-17mm.*  Bead  and  thorax  as  in  male,  except 
that  the  lal>rum  and  epipharynx  are  slightly  longer.  Abdomen 
shining  black;  cerci  shaped  as  in  Text-fig. 2,  a 

*  In  all  the  species,  the  variation  in  size  of  the  females  is  very  great, 
necessitating  the  giving  of  hmiting  measurements.  On  the  other  hand, 
the  males  vary  very  httle  in  size,  so  that  an  average  measurement  will 
sufl&ce. 


C. 
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Hab.  —  Hobart  (October-November),  Mount  Wellingtou  (Jan- 
uary).    On  buslies  at  the  sides  of  small  watercourses. 

Types,  (J9,  and  series  of  paratypes  in  Coll.  Tillyard  (Hobart, 
October-November,  1916,  taken  by  Messrs.  G.  H.  Hardy  and  C. 
Cole). 

2.  Nannochorista  holostigma,  n.sp. 
(Plate  xvi.,  tig.2). 

Total  length,  ^  4*8,  $  6-8;  abdomen,  (J  3,  9  Ab-ol ;  /orewing, 
(J  6,  9  7-85;  hi^idiving,  ^  5*2,  9  6-7*5;  expanse,  $  12-5,  9  14-5- 
175  mm.* 

Closely  resembles  N.  dipierdides,  from  which,  however,  it  may 
be  at  once  distinguished  as  follows  :—  In  forewing,  Sc  ends  up 
on  C,  not  on  Rj,  and  the  pterostigma  is  completely  closed  proxi- 
mally  by  a  small  cross-vein  descending  from  Sc  to  Rj.  "Wings 
slightly  broader  and  generally  somewhat  less  hyaline  than  in 
N.  diptero'ides;  most  of  the  cross-veins  in  the  forewing  usually 
distinctly  clouded.  Legs  with  a  black  spot  on  each  trochanter, 
a  black  blotch  distally  on  each  femur.  Segs.9-10  and  claspers 
of  (J  rich  red-brown,  larger  than  in  iV.  dijiterdides.  Cerci  of  9 
as  in  Text-fig.  2,  b. 

Ilab. — Shores  of  Lakes  Lilla  and  Dove,  Cradle  iMountain, 
N.W.  Tasmania  (3, 000  feet).  Also  a  few  specimens  from  bushes 
overhanging  the  creeks.     January,  1917. 

Types,  (J9'  ^'^^  series  of  paratypes.  in  Coll.  Tillyard. 

3.  Nannochorista  maculipennis,  n.sp. 
(Plate  xvi.,  fig. 3). 
(J  (unique).      Total  length  \2,  abdotnen  2  7,  forewing  5*5,  hind- 
imng  4'7,  expanse  1 1*4  mm. 

This  very  distinct  species  differs  from  N.  diptero'ides  as  follows: 
Head  entirely  black;  anteitnce  '2'7  mm,  22-jointed,  black,  third 
joint  not  much  elongated.  Thorax  and  abdomen:  1-6  jet  black, 
9-10  and  claspers  dark  brown,  large,  blunter  than  in  JV.  dipter- 

"  In  all  the  species,  the  variation  in  size  of  the  females  is  very  great, 
necessitating  the  giving  of  limiting  measurements.  On  the  other  hand, 
the  males  vary  very  little  in  size,  so  that  an  average  measurement  will 
suffice. 
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aides,  somewhat  hairy.  Wiiigs  distinctly  shorter  and  more 
rounded  at  apices  than  in  the  other  species;  forewiiig  heavily 
clouded  with  greyish-black  upon  all  the  cross-veins  and  junctions 
of  the  veins,  as  shown  in  Plate  xvi.,  fig.  3.  Hind  wing  with 
cross-veins  near  middle  of  wing  lightly  clouded. 

Ilab. — Crater  Lake  Creek,  Cradle  Mountain,  N.W.  Tasmania 
(3,500  feet).  A  single  male,  beaten  out  of  a  bush  by  Mr.  G.  H. 
Hardy,  January  16th,  1917. 

Type,  $  in  Coll.  Tillyard. 

4.  Nannochorist.^   eboraca,  n.sp. 
(Plate  xvi.,  tig.4). 

^  ( unique  j.  'Total  length  6,  abdomen  4,  forewiuy  lb,  hindiviuy 
6  •  5 ,  expanse  1 5  •  5  m  m . 

Head  reddish-brown,  vertex  and  ocelli  shining  black; 
a^itennce  4  mm.,  scape  and  pedicel  reddish-brown,  rest  black, 
third  joint  long.  Eyes  black;  mouth-parts  blackish.  'J'  h  o  r  a  x 
dark  shining  brown.  Legs  very  slender,  semi-transparent  pale 
brownish,  tarsi  somewhat  darker.  Wings  rather  elongated, 
slightly  clouded,  as  shown  in  Plate  xvi.,  fig. 4.  Abdomen 
very  dark  shining  brown  Cerci  with  slender  elongated  third 
joint,  as  shown  in  Text-fig.  2,  c. 

Closely  resembles  N.  dipteroides  ^,  but  can  be  distinguished 
from  it  at  once  by  the  form  of  the  cerci. 

^a6.  — Ebor  Scrub,  N.S.W.  (5,000  feet).  A  single  female 
taken  by  Dr.  A.  J.  Turner,  F.MS.,  on  January  11th,  1916. 

Type,  9  in  Coll.  Tillyard. 

Nannochorista  is  an  example  of  a  highly  specialised  reduced 
type  based  upon  a  very  archaic  foundation.  T  am  not  able  to 
indicate  the  existence  of  any  close  relatives  of  it  at  the  present 
day,  though  it  seems  highly  probable  that  a  careful  study  of  the 
small  Liassic  wing-types,  such  as  Orthophlehia,  might  reveal  its 
ancestry.  In  order  to  appreciate  the  value  of  Nan^tiochorista  to 
the  student  of  the  phylogeny  of  the  Panorpoid  Orders,  it  would 
be  best  to  deal  separately  with  certain  of  the  archaic  and  cseno- 
genetic  characters  presented  by  it 
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Archaic  Characters. 

] .  Method  of  folding  the  ivings.  The  high  roof-like  manner  of 
folding  the  wings  is  probably  the  original  manner  for  the 
ancestor  of  all  the  Panorpoid  and  Neuropterous  (s.str.)  groups. 
It  is  still  retained  in  the  Megaloptera,  most  of  the  Planipennia, 
in  many  Trichoptera,  and  in  some  ancient  Lepidoptera,  e.g.,  the 
Hepiahd(P. 

'1.  The  presence  of  a  ivmg -coupling  apparatus,  with  frenulum 
ivell  developed.  J.  have  already  shown  that  most  Planipennia 
possess  this  coupling-arrangement  for  the  wings.  As  is  well 
known,  the  majority  of  Lepidoptera  also  possess  a  well-de- 
veloped frenulum.  Now  the  same  structure  turns  up  in  the 
Mecoptera  !  Although  not  before  recorded  for  this  Order,  its 
presence  in  Nannochorista  led  me  to  examine  carefully  the  other 
representatives  of  the  Mecoptera  in  my  collection.  In  the 
Choristiiue,  I  find  a  definite  jugal  process  present  on  the  hind- 
wing,  with  a  distinct  frenulum  of  two  bristles.  On  the  fore- 
wing,  instead  of  the  single  strong  jugal  bristle  of  N annocho7nsta , 
there  is  a  l)unch  or  pencil  of  stiif  bristles  of  smaller  relative  size. 
A  small  frenulum  is  present  at  the  extreme  base  of  the  hind  wing 
in  Pa7iorpa,  also  in  llarpobtttaciis. 

Two  important  conclusions  follow  from  this  : — 

a  That  the  equality  and  independence  in  flight  of  fore- 
and  hind  wings  in  recent  Mecoptera,  such  as  Bitfacus,  is  not 
primitive^  as  Handlirsch  supposed,  but  a  secondary  development 
from  an  original  condition  in  which  the  wings  acted  together  in 
flight,  the  connection  being  made  by  means  of  the  frenulum  and 
jugal  lobe. 

6.  That  the  frenulum  is  an  archaic  structure  which  was 
present  in  the  ancestral  form  of  the  Panorpoid  Orders,  and  con- 
sequently the  main  stem  of  the  Lepidoptera  must  be  the  Frenatce^ 
with  the  Jugata)  as  an  archaic  side-bi'anch  ivith  specialised  wing- 
connection.  I  shall  have  more  to  say  upon  this  in  a  future 
paper,  when  dealing  with  the  origin  of  the  Lepidoptera. 

3.  The  probable  aquatic  or  semi-aquatic  life-history. — Much 
evidence  can  be  brought  forward  to  show  that  the  ancestors  of 
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the  Panorpoid  and  Neuropterous  (s.str.)  Orders  were  originally 
semi-aquatic.  The  habit  is  still  retained  by  Nannochorisla,  and 
probably  also  by  the  Choristhia ,  in  Mecoptera,  by  the  Tipulid(f 
and  many  other  families  in  Diptera,  by  the  Chaidiodince  in 
Megaloptera,  and  by  the  OsmylidcK  in  Planipennia.  From  such 
an  archaic  form  of  life- history,  the  development  of  true  aquatics 
(e.g.,  Sialincr,,  Trichoptera),  of  false  aquatics  (e.g.,  Cidicidce),  and 
of  land-dwellers  is  easily  traceable. 

Gcenogenetic  Characters. 

1.  Heductioii  hi  size.  -  Naiinochorista  is  by  far  the  smallest  of 
all  existing  Mecoptera.  The  reduction  closely  parallels  that  of 
many  Dipterous  families,  e.g.,  the  relationship  of  Nannochorista 
to  PaiLorpodes  and  allies  is  closely  analogous  to  that  between 
Culicidce  and  7'ipulid(e. 

2.  Loss  of  macrotrichia  from  wing-membi-ane. — Almost  all 
Mecoptera  show  macrotrichia  more  or  less  abundantly  upon  the 
wing-membrane.  In  Naiinochorista,  the  wing-membrane  re- 
sembles that  of  many  Diptera  and  Hymenoptera,  a  state  that 
may  also  be  due  to  the  elimination  of  macrotrichia. 

3.  Reduction  of  the  suh-costal  vein. — This  is  especially  evident 
in  the  hindwing.     Compare  the  hindwing  of  Lepidoptera. 

4.  Loss  of  first  apical  fork. — This  is  unique  amongst  Mecoptera, 
but  is  the  normal  condition  throughout  the  whole  of  the  Diptera 
Brachycera. 

5.  Highly  specialised  conditioit  of  fusion  between  M  and  Cuj. — 
The  amount  of  fusion  between  these  two  veins,  and  the  far 
distal  position  of  the  departure  of  M  from  M-f  Cuj,  are  quite 
unique  in  Mecoptera.  It  seems  to  me  that  a  similar  condition 
exists  in  the  Hymenopterous  wing,  and  that  the  homologies  of 
the  veins  in  that  Order  could  be  determined  by  reference  to  an 
original  Panorpid-like  ancestor,  in  which  a  similar  fusion  had 
become  a  fixed  character;  and,  on  this  fusion,  all  later  develop- 
ments must  have  been  based. 

6.  High  specialisation  of  mouth-parts. — The  great  reduction  of 
the  mandibles,  the  formation   of    the    sharply-pointed   labrum 
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epipharynx,  and  the  presence  of  a  definite  proboscis  with  bilobed 
labellum,  are  unique  in  Mecoptera.  Here  is  a  development 
closely  parallel  to  that  of  the  Diptera.  Compare,  for  instance, 
the  mouth-parts  of  Nannochorista  with  those  of  the  Blepharo- 
ceridcn  (see  F^ellogg,  "Genera  Insectorum,  Fasc.  .")6,  Wepharo- 
ceridce'''). 

In  conclusion,  it  seems  clear  that  the  discovery  of  this  remark- 
able new  type  of  insect  is  of  the  greatest  interest  to  students  of 
all  the  Panorpoid  Orders,  and  cannot  fail  to  influence  very 
greatly  our  views  upon  the  phylogeny  of  the  Lepidoptera  and 
Diptera,  as  well  as  radically  altering  our  conception  of  the 
Mecoptera  as  an  Order  preserving  an  original  freedom  of  action 
between  fore-  and  hind  win  s^s. 


Appendix. 

After  completing  my  work  on  the  Nannochoristidce,  it  occurred 
to  me  that  it  was  very  likely  that  these  remarkable  insects 
might  be  found  in  New  Zealand  as  well  as  in  Tasmania.  I 
therefore  sent  out  pairs  of  cotypes  from  my  series  to  several 
correspondents  in  the  Dominion.  In  reply,  I  received  from  M\\ 
A.  Philpott,  F.E.S.,  of  Invercargill,  a  pair  of  a  very  fine  species, 
which  he  had  taken  in  1913,  and  had  put  by  in  his  collection, 
thinking  that  it  was  some  peculiar  or  aberrant  form  of  Lacewing. 

A  study  of  these  insects  reveals  the  fact  that  they  are  very 
closely  allied  to  the  Tasmanian  forms,  but  are  even  more  reduced 
as  regards  their  venation.  1  think  it  best  to  place  them  in  a 
new  genus,  the  definition  of  which  is  here  given,  together  with 
a  description  of  the  new  species,  and  a  Text-figure  of  the  wings 
(Text-tig.3). 

Genus  C  h  grist  ella,  n.g 

Insects  of  the  general  size,  appearance,  and  structure  of 
Nannochorista^  but  differing  from  that  genus  as  follows  : — 

Wings  somewhat  broader  and  shorter  than  in  Nannochoricta; 
the  second  apical  fork  (between  R^  and  R^)  not  divided  into  two 
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cells  by  a  cross-vein,  but  simple,  as  in  Trichoptera,  Lepidoptera. 
and  Diptera.  Median  cell  sliorter  and  broader  than  in  Nanno- 
chorisla;  the  three  veins  running  into  the  thyridium  becoming- 
hyaline  at  that  point,  (as  in  jSanriochorista,  but  less  markedh' 
so)  so  as  to  form  a  thyridial  hiatus.  Sc  ends  up  with  a  curve 
upon  R,  in  the  forewing,  not  far  from  the  pterostigma;  in  hind- 
wing,  Sc  is  very  short,  and  ends  upon  the  costal  border  well 
before  the  origin  of  Pts. 


Text-fig.  3, 
Chorifitella  philpotti,  n.g.  et  sp.     Wings  of  male;  (  x  12). 


Antennse  with  23-24  joints,  the  first  two  short  and  stout,  the 
third  much  longer  and  slenderer,  the  rest  shorter  than  the  third, 
slender  and  equal  to  one  another.  Maxillary  palps  five-jointed 
in  both  sexes,  slender,  slightly  hair}-. 

Genotype,  Choristella  philpotfi,  n.sp. 

Choristklla  PHiLPOTTi,  n.sp. 

Total  length,  (J  5,  9  6;  abdomeri,  ^  3,  9  4;  forewing,  ^J  6,  9  8-5; 
hindwing,  ^  5*3,  9  7"5;  expanse,  $  12-5,  9  17-5  mm. 

Head  brown;  eyes  and  antennae  dark  brown.  Thorax 
blackish.  Ze^s  brown,  with  darker  femora.  Wings  hyaline, 
the  forewing  marked  all  over  with  semi-transparent  blotches  of 
dull  brownish,  as  shown  in  Text-fig. 3;  hindwing  slightly  clouded 
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with  brown  cat  the  points  of  union  of  the  veins  with  the  apical 
and  posterior  margins,  and  upon  the  cross-v<-in.s.  Frenulum 
well-developed,  with  two  strong  bristles  in  the  male,  and  a  third 
somewhat  shorter  bristle  also  present  in  the  female 

Abdomen  cylindrical,  shiny  black  with  pale  pubescence. 
Segment  9  and  anal  appettdages  brown,  the  latter  shaped  very 
much  as  in  jS^ annochorista  maculipennis. 

Type  s,  in  Coll.  Tillyard.  A  male  and  a  female,  collected  by 
Mr.  A.  Philpott. 

Loc. — The  male  from  Queenstown,  N.Z.,  taken  on  December 
20th,  1913;  the  female  from  Long  woods,  N.Z.,  on  December  5th 
of  same  year. 

//a6.  — South  Island  of  N.Z.  I  have  little  doubt  that  this 
insect  would  be  found  in  any  of  the  mountainous  regions  of  the 
South  Island,  especially  along  the  borders  of  lakes  and  small 
mountain-streams. 

The  insect  is  dedicated  to  M  r.  A.  Philpott,  who  is  to  be  con- 
gratulated upon  this  fine  discovery.  No  doubt  other  species 
will  be  found  in  New  Zealand,  as  soon  as  collectors  get  to  know 
the  appearance  of  the  insect,  and  its  most  likely  haunts. 

The  bearing  of  this  discovery  upon  the  Antarctic  Theory  as 
advocated  by  Mr.  Hedley,  is  obvious.  A  highly  specialised 
derivative  from  a  very  ancient  stock,  and  quite  unlike  anything 
else  known  to  exist  in  any  other  part  of  the  world,  the  Nattno- 
choristido'-  form  one  of  those  test-groups  upon  which  the  Theory 
may  be  found  either  to  stand  or  fall.  The  distribution  of  this 
family,  so  far  as  at  present  known,  in  Tasmania,  the  Eastern 
Highlands  of  Australia,  and  in  New  Zealand,  can  only  be  ex- 
plained by  dispersal  from  an  original  common  Antarctic  ancestor. 
If  another  form  belonging  to  this  family  were  to  be  found  in 
South  Chili  or  Patagonia,  the  evidence  would  be  complete:  but 
it  seems  almost  hopeless  to  expect  this  region  to  be  well  searched 
for  such  out-of-the-way  insects,  for  a  very  long  time  to  come. 

In  the  loss  of  the  cross-vein  dividing  the  second  apical  fork, 
Choristelhi  is  the  most  highly  specialised  of  all  Mecoptera,  and 
approaches  very  closely  to  the  venational  type  of  the  Diptera 
Brachvcera. 


BY    R. 


TILLYARD.  301 


EXPLANATION  OF  PLATES  XVL-XVIL 

.    Plate  xvi. 

Fig.  L — Xannochorl^ta  diptero'kh-<  ({  .  n.g.  et  sp. ;  (  x  84'). 
Fig. 2. — Xannochoritita  holosfigyna   S  .  n.g.  et  sp.;  (  x  85). 
Fig.8. — Xannoehorista  macnfipeiniis  6  ,  n.g.  et  sp. ;  (  x8^,^). 
Fig. 4. — Xannochorista  ehoraca   9  ,  n.g.  et  sp. :  (  x  8.^). 

Plate  xvii. 

Fig. 5. — Xannovhorista  holo.-^fifima    0  ,  n.g.  et  sp. :  (  x  <>?,\      In   position  of 

rest. 
Fig. 6. — Nannochorista  hotostlgma  6  ,  n.g.  et  sp.     Antenna;  (  x  28). 
Fig. 7.  —  Xannochoritifa  dipfero'ide,^  9  ,  n.g.  et  sp.     Labrnm  (//>/•),  epipharynx 

(tp),  and  vestigial  mandibles  (md);  (  x  88). 
¥\^.H.^Xaiinochori$ta  dlptti-oides  9,   n.g.   et  sp.      Maxilhe  and  labium, 

dissected  oif  together  and  viewed  from  ventral  side;  //,  inner  lobes 

of    maxillie;    //>,   labellum:    m,   mentum;    m.vp,    maxillary  palpi; 

xin,  siibmentum;  s/,  stipes;  (  x  83). 
Fig.n. — Xannochorista  diptero'ides  J  ,  n.g.  et  sp.      Maxilla  dissected  oft'; 

c,  cardo;  il,  inner  lobe;  m.vp,  maxillary  palp;  no.  sense-organ  on 

third  joint  of  palp;  sf,  stipes;  (  x  83). 
Fig.  10. — Conpling-apparatus  at  base  of  wings  of  Xannochorista :  fi\  frenu- 
lum; Fo\  forewing;  ///'",  hmdwing;  jh,  jugal  bristle;  (  x  83). 
Fig.  11. — Xmxnochorhia  dipteroides,  n.g.   et  sp.      Dorsal  view  of  end  of 

male  abdomen,  cleared  and  mounted  in  Canada  Balsam;  r,  eerci; 

i\  valves;  8-10,  abdominal  segments;  {  x28). 
Fig.  12. — Xannochorista  holostirpna,   n.g.  et  sp.      Lateral  view  of  end  of 

female  abdomen,  cleared  and  mounted  in  Canada  Balsam;  c,  eerci; 

(f/j,  gonapophyses;  8- 10, abdominal  segments;  (  x28). 
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NOTES    AND    EXHIBITS. 

Mr.  Turner  exhibited  a  specimen  of  Chi  oris  divaricata  R.JSr., 
"  Star-grass,"  collected  near  Reedy  Creek,  Inverell  district,  the 
most  easterly  locality  known  to  him  for  it  in  New  South  Wales, 
with  the  possible  exception  of  a  doubtful  specimen  collected  by 
him  in  the  Clarence  River  district.  Specimen  No.  29  in  the 
list,  without  locality,  given  on  p. 43 8  of  the  Catalogue  of  the 
Colonial  and  Indian  Exhibition,  1886,  New  South  Wales  Court, 
was  found  by  him  near  Gundabooka,  N.S.W. 

Mr.  \V.  W.  Froggatt  exhibited  examples  of  Brachyscelid  galls 
{Apiomorpha  pharatrata  Schr.),  the  male  galls  growing  out  from 
the  side  of  the  female  galls,  the  winged,  male  coccids  resting  in 
the  gall-tubes. 

Mr.  J.  L.  Froggatt  showed  specimens  of  a  fourth  (undescribed) 
Chalcid  wasp,  bred  from  the  pupie  of  Pycnosoma  /'njifacies,  one 
of  the  green  blowflies  troublesome  to  sheep,  collected  at  Salis- 
bury Court,  Uralla,  N.S.W. 

Mr.  Tillyard  exhibited  a  collection  of  insects  belonging  to  the 
very  ancient  Order  Mecoptera  or  Panorpatse^  in  illustration  of 
his  paper  on  the  new  family  Nannochoristidce,  including  repre- 
sentatives of  the  Panorpidct  (s.str.),  Meropidrf^  Chorit<fid(f, 
Bittacidce,  and  Xmuiochoristidce. 

Mr.  Fletcher  called  attention  to  two  recent  records  of  Aus- 
tralian plants  escaping  from  cultivation  in  other  countries,  and 
interfering  with  the  indigenous  yegetsition— Acacia  dealbata 
Link,  in  South  Africa  [Henkel,  J.  S.,  South  African  Journal  of 
Science,  xiii.,  No.5,  p. 185  (1916)];  and  Hakea  acicularis  R.Br., 
in  New  Zealand  [Bell,  J.  M.,  &  Clarke,  C,  Bulletin  No.8  (N.S.) 
of  the  New  Zealand  Geological  Survey,  p. 5  (1909)]. 
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ORDINARY  MONTHLY  MEETING. 

July  25th,  1917. 

Dr.  H.  G.  Chapman,  President,  in  the  Chair. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (27th  June,  1917),  amounting  to  7  Vols.,  40 
Parts  or  Nos.,  8  Bulletins,  2  Reports,  and  3  Pamphlets,  re- 
ceived from  42  Societies,  etc.,  and  one  private  donor,  were  laid 
upon  the  table 

NOTES    AND    EXHIBITS. 

Mr.  E.  A.  Breakwell  gave  an  outline  of  his  application  of  Dr. 
J.  C.  Willis'  method  of  studying  the  endemic  flora  of  Ceylon,  with 
reference  to  geographical  distribution  and  evolution  in  general 
[Phil.  Trans.,  ccvi.,  p. 307  (1915)]  to  the  Australian  Graminecfi, 
very  similar  results  being  shown,  in  respect  of  the  average  rarity 
of  endemic  species,  genera,  and  certain  sets  of  species  of  dis- 
tinctive genera, 

Mr.  Fletcher  showed  examples  of  reversion-shoots,  and  Acacia- 
seedlings,  and  discussed  some  of  their  characteristics,  as  pre- 
liminary to  a  case  for  discussion  to  be  offered  at  next  Meeting  — 
[namely,  the  interpretation  of  Mr.  Bentham's  statement  that 
Callistemon  riyidus  R.Br  ,  is  "  Intermediate  between  C  laiiceo- 
latus  DC,  and  C.  linearis  DC."(F1,  Austr.,  iii.,  p.l21)]. 
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By  a.  Jefferis  Turner,  M.D.,  F.E.S. 

Earn.  GEOMETRID^.. 

Subfani.  BOARMIAN.I^:. 

Forevvings  in  ^  often  with  a  basal  fovea;  7,  8,  9  stalked  from 
i)efore  upper  angle  of  cell,  well  separate  from  6,  which  arises  from 
angle,  10  and  11  arising  separately  from  cell,  or  10  out  of  9,  or 

10  and  11  stalked  or  coincident,  10  often  connected  with  9  and 

11  with  12,  rarely  10  and  11  arising  separately  and  anastomos- 
ing, rarely  11  apparently  out  of  12.  Hind  wings  with  5  obsolete, 
3  and  4  separate,  6  and  7  separate,  S  approximated  to  cell 
usually  to  about  middle;  cell  about  h  or  ^. 

This  is  the  largest  subfamily  of  the  Geometrida',  and  is  well 
characterised  by  the  absence  of  vein  5  in  the  hindwings.  Apart 
from  this,  it  appears  to  be  primitive  in  its  structure,  and,  though 
the  genera  are  numerous,  they  never  depart  far  from  the  normal 
structure.  They  show  an  excessive  variability  in  the  develop- 
ment of  veins  10  and  11  of  the  forewing,  together  with  great 
constancy  in  the  other  features  of  the  neuration.  Owing  to 
these  causes,  their  study  is  unusually  difficult.  I  had  advanced 
far  in  this  revision  some  two  years  ago,  w-hen,  for  extraneous 
reasons,  I  abandoned  it.  Lately,  1  have  taken  it  up  again, 
thinking  it  better  to  publish  it  in  an  incomplete  state,  rather 
than  to  postpone  it  indefinitely.  So  far  as  the  Queensland 
element  of  the  fauna  is  concerned,  I  have  been  much  assisted  by 
Mr.  L.  B.  Prout,  who  has  kindly  examined  much  material,  and 
compared  it  with  Mr.  Warren's  types  at  Tring;  and  it  would  be 
a  pity  that  his  generous  assistance  should  be  wasted.  I  am 
sorry  that  there  has  been  no  one  to  do  the  same  thing  with  Mr. 
Ijower's  types,  and  it  is  very  possible  that  I  have  redescribed 
sume  of  his  species. 
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The  curious  structure  kiiuwuas  the  fovea  is  useful  as  a  generic 
character  and  as  indicating  generic  relationship.  But,  like  all 
secondary  male  characters,  it  must  be  used  with  caution.  It  is 
certainly  characteristic  of  the  Boarmia  group,  though  lost  in 
some  genera  {Ilybernia,  Melanodes),  and  even  in  some  species  of 
genera  in  which  it  is  usually  well  marked  (Ectropis,  HeteroptUa}. 
But  it  is  also  present  occasionally  in  the  Cashia-gvowp  {Hypery- 
thra,  Casbia  rectai'ia),  and  in  several  species  of  Amelora,  as  well  as 
in  the  closely  related  genera  Angelia,  AuthcKmon,  and  Faramelora. 
It  seems  to  have  been  developed  independently  in  these  two  latter 
instances,  just  as  a  similar  but  differently  situated  structure  has 
developed  in  the  hind  wing  of  Deilinia  and  the  fore  wing  of 
Neritodes. 

Owing  to  tlie  variability  of  the  neuration,  particularly  in  the 
Boanuia-gvoup,  it  is  necessary  to  examine,  wherever  possible,  a 
series  of  each  species.  Only  by  so  doing  will  the  neuration  be 
properly  understood,  and  some  authors  have  fallen  into  unneces- 
sary errors  by  neglect  of  it.  Under  the  genus  Boarmia  will  be 
found  some  illustrations  of  this  variability.  It  is  important 
also  to  recognise  that  neuration  may  be  apparently  identical 
but  morphologically  distinguishable.  'J'o  take  a  single  example, 
in  Text-tig.  1,  vein   10  is  absent.     This  neuration  is  common  in 


i^ig.l. 


Fig.  3. 


the  gQwwa  Boarmia,  and  as  10  and  11  are  often  long  stalked  in 
the  same  species,  it  is  evident  that  10  has  become  coincident 
with  11.  But  the  same  neuration  occurs  in  Chrostobapla,  and 
with  anastomotic  variations  in  Lomoyrapha,  in  which  genera, 
there  is  reason  to  believe,  10  is  coincident  with  9.  Text-fig.2 
occurs  in  Boarmia  and  many  other  genera,  and  really,  as  ap- 
parently, 10  and  11  arise  long-stalked  from  cell.  But  in  Mefro- 
caiuna,  the  same  neuration  has  not   that  sisniticance.      For  in 
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other  examples  of  Metrocampa,  10  arises  clearly  out  of  9  (Text- 
fig  3),  and  anastomoses  with  11.  The  structure  in  Text-fig. 2,  in 
Metrocampa,  has  resulted  from  the  non-development  of  the  short 
basal  portion  of  vein  10.  The  occasional  non-development  of 
portions  of  veins  ma\'  give  rise  to  very  puzzling  appearances  in 
the  genera  Boannia  and  Hhinodia.  In  Rhinodia.  11  usually 
anastomoses  with  12,  but  the  non-development  of  the  Vjasal  por- 
tion of  11  causes  that  vein  to  arise  apparently  out  of  12.  In 
Boannia^  it  will  be  shown,  11  may  appear  to  arise  from  12  in 
quite  a  difl^erent  way,  the  basal  stalk  of  10  and  11  having  become 
separated  from  the  distal  part  of  11,  which  remains  connected 
with  12  by  what  was,  originally,  a  connecting  bar. 

I  think  it  is  impossible  to  ariange  the  genera  in  any  tabular 
scheme,  and  even  an  artificial  key  would  be  most  difficult  to 
construct,  and  of  doubtful  value.  But  it  is  possible  to  give  a 
general  idea  of  the  relationship  of  the  genera.  Firstly,  there  is 
a  primitive  and  distinctly  Australian  group,  of  stout  hairy  build, 
the  terminal  joints  of  the  palpi  rather  long,  the  thorax  often 
crested,  and  veins  10  and  11  arising  separately  from  cell.  This 
may  be  called  the  Chlenias-gvou^.  From  it  arose  the  Thalahia- 
group,  in  which  10  arises  from  9:  and  the  ^we/o?*«-group,  more 
slenderly  built,  with  short  palpi,  less  hairy,  10  and  11  long- 
stalked,  and  sometimes  with  a  fovea.  In  all  the  genera  of  these 
groups,  the  neuration  shows  little  variability.  Secondly,  a  not 
very  dissimilar  form  like  Cleora^  with  similar  neuration,  but 
shorter  palpi  than  Cklenias,  and  with  a  large  fovea,  gave  rise  to 
a  large  group  of  genera,  in  a  few  of  which  {Lyelliana,  Metrocampa) 
10  arises  from  9,  but  in  most  10  and  11  are  long-slalked  or 
coincident.  This  is  the  ^oarwia-group.  The  Abraxas-gvou'p, 
so  different  in  colouration,  appears  to  be  closely  correlated  in 
structure.  But  there  appear  to  have  been  also  developed  aiore 
smooth-scaled  forms  with  a  strong  tendency  for  1 0  to  arise  out 
of  9,  or  to  become  coincident  with  it.  This  is  the  Deiliuia-group, 
represented  in  Australia  by  Casbia  and  its  allies. 

I  have  made  no  attempt  to  record  unrecognised  species 
Species  which  T  have  been  unable  to  examine  are  marked  thus  f. 
Types,  unless  otherwise  specified,  are  in  my  collection. 
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Gen.  I.  C  o  K  YM  ic  A. 

Corymica  Wlk.,  Cat.  Brit.  Mus.,  xx.,  p. 230;  Hmps.,  Moths 
Ind.,  iii.,  p. 185. 

Tongue  well-developed.  Palpi  rather  long,  slender,  porrect; 
terminal  joint  moderately  short,  obtuse.  Antennae  of  $  simple, 
minutely  ciliated.  Thorax  and  abdomen  not  crested;  thorax  not 
hairy  beneath.  Femora  glabrous  ;  posterior  tibiie  of  ^  not 
dilated.  Forewings  with  a  very  large  fovea  developed  both  on 
upper  and  lower  surfaces;  10  and  11  coincident  and  anastomosing 
with  12.  Hind  wings  with  costa  excised  beyond  middle;  neura- 
tion  normal. 

Type  C.  ornearia  Wlk.  An  isolated  genus,  peculiar  in  the 
exaggerated  development  of  the  fovea. 

1.  Corymica  arnearia. 

Corymica  arnearia  Wlk.,  Cat.  Brit.  Mus.,  xx.,  p. 231;  Hmps., 
Moths  Ind.,  iii.,  p.  185. 

(J.  16  mm.  Head  bright  yellow,  posteriorly  brownish;  face 
bright  yellow,  with  a  brown  transverse  bar  below  middle.  Palpi 
1|;  brown,  towards  base  yellow.  Antenna?  whitish,  towards 
base  brown.  Thorax  yellow,  with  a  brown  transverse  bar  on 
anterior  edge.  Abdomen  yellow,  with  two  or  three  brown 
median  dorsal  spots  on  basal  segments,  and  a  median  whitish 
suffusion.  Legs  yellow  ;  anterior  and  middle  femora  brown; 
apices  of  tibiae  and  first  tarsal  joints  brown.  Forewings  tri- 
angular, costa  straight  from  near  base  almost  to  apex,  apex 
acute,  termen  slightly  bowed,  oblique,  finely  wavy  :  bright 
yellow,  with  a  few  brown  strigulse,  most  numerous  on  costa;  basal 
fifth  of  costa  white;  a  large  sub-basal  fovea  edged  posteriorly 
with  brown,  its  anterior  part  scaleless  and  translucent;  a  brown 
erect  mark  on  |  dorsum,  and  a  similar  smaller  mark  midway 
between  it  and  tornus;  a  triangular  apical  blotch,  narrow  on 
costa  but  extending  to  below  middle  of  termen;  cilia  white, 
barred  with  brownish.  Hind  wings  similar  but  without  dorsal 
marks  and  apical  blotch.      Underside  as  upper. 

N.Q.:  Kuranda,  near  Cairns,  in  May;  one  specimen  in  Coll. 
Lyell,  received  from  .Mr.  F.  P.  Dodd.  Also  from  Borneo  and 
India. 
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Gen. 2.  Z  e  h  e  b  a. 

Zeheha  Moore,  Lep.  Ceyl.,  iii.,  p. 468:  Hmps.,  Moths  Ind.,  iii., 
p.  200. 

Head  smootli.  Tongue  well-developed.  Palpi  moderate, 
porrect,  shortly  rough-scaled;  terminal  joint  short.  Antennae  of 
(J  simple,  shortly  ciliated.  Thorax  not  crested;  beneath  hairy. 
Femora  smooth  ;  posterior  tibise  of  $  dilated,  with  internal 
groove  and  tuft  and  abbreviated  spurs.  Forewings  strongly 
falcate  at  apex  and  angulated  in  middle:  in  ^  with  well-marked 
fovea;  10  and  11  coincident,  anastomosing  with  12  (or  free: 
Hampson).  Hindwings  with  cell  short  (about  |);  8  approxi- 
mated nearly  to  end  of  cell. 

One  of  the  Boarmia-^YOU^.     Type,  Z.  lucidata  Wlk 

2.  Zeheba  lucidata. 

Macaria{])  lucidata  Wlk.,  Cat.  Brit.  Mus.,  xxvi.,  p. 1651. 
Evarsia  tnarfjiiiata  Wlk.,  Cat.  Brit.  Mus.,  xxxv.,  1561;  Moore, 
Lep.  Ceyl.,  iii.,  PI. 205,  f.8.  Zeheba  aureata  Moore,  Lep.  Atk., 
p. 263.     Z.  lucidata  Hmps.,  Moths  Ind.,  iii.,  p. 201. 

(J.  44  nun.  Head  ochreous-whitish;  face  with  a  transverse 
median  brown  bar.  Palpi  1;  brown,  towards  base  ochreous- 
whitish.  Antenn?e  ochreous-whitish  speckled  with  brown;  cilia- 
tions  in  ^  |.  Thorax  and  abdomen  ochreous-whitish.  Legs 
ochreous-whitish  ;  anterior  pair  with  some  brown  irroration. 
Forewings  elongate-triangular,  costa  straight  to  near  apex,  there 
strongly  arched,  apex  strongly  but  obtusely  falcate,  termen 
longer  than  dorsum,  strongly  oblique,  with  a  strong  tooth  on 
vein  4;  ochreous-whitish,  thinly  scaled,  and  translucent:  more 
densely  scaled  at  base;  a  thick  brown  costal  line  from  base  to  |, 
and  a  sliort  bar  about  middle,  with  some  fine  brown  strigulai 
before  and  beyond  it;  an  oblique  brown  line  from  |  costa  to 
near  base  of  dorsum;  an  obscure  brown  spot  in  disc  at  end  of 
cell;  a  brown  spot  on  mid-dorsum,  with  some  brown  irroration 
between  it  and  costal  bar;  a  fine,  brown,  outwardly  curved,  wavy 
line  from  |  costa  to  dorsum  before  tornus;  beyond  this,  terminal 
area  i.s  more  densely  scaled  with  some  brownish  suffusion  and 
strigula?,  and  a  short  brownish  line  from  dorsum;  cilia  ochreous- 
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whitish,    with    some    brownish     admixture.       Hinchvirjcrs    Ion 


&5 


termen  roundeci,  sharp]}'  dentate;  colour  as  forewings,  but  with- 
out basal  markings.      Underside  similar. 

N.Q.:  Kuranda,  near  Cairns  ;  one  specimen,  received  from 
Mr.  F.  P.  Dodd.      Also  from  Java,  Borneo,  Ceylon,  and  India. 

Gen. 3.  Anisographe. 

Anisographe  Warr.,  Nov.  Zoo!.,  1897,  p. 254. 

Face  smooth.  Tongue  well-developed.  Palpi  moderately  long, 
ascending,  shortly  rough-haired  :  terminal  joint  very  short. 
An  ten  me  of  ^  shortly  bipectinate,  towards  apex  simple.  Thorax 
not  crested:  beneath  hairy.  Femora  smooth;  posterior  tibise  of 
(J  dilated.  Forewings  of  ^  without  fovea;  10  and  11  long- 
stalked  from  cell,  their  stalk  anastomosing  or  connected  with 
12,  10  sometimes  connected  with  9.  Hind  wings  quadrate  or 
rhombiform,  more  elongate  in  ^'.  neuration  normal. 

Probably  a  development  of  Probithia,  the  fovea  being  lost. 
Type,  A.  dissimilis  Warr. 

3.  Anisographe  dissimilis. 

Aiiisoyraphe  dissimilis  Warr.,  Nov.  Zool  ,  1897,  p. 254,  PI.  iv,, 
f.  1,2.  Aspidoptera  navigata  Luc,  Proc,  Koy.  8oc.  Qsld.,  1899, 
p. 146. 

(J.  46  mm,  Head  pale  brown;  face  with  an  incomplete,  dark 
fuscous  bar  below  middle.  Palpi  1|-;  pale  brown.  Antenna? 
pale  brown,  usually  with  some  fuscous  irroration;  pectinations  in 
(J  H,  apical  l  simple.  'I'horax  and  abdomen  pale  brown.  Legs 
pale  brownish  spotted  with  fuscous.  Forewings  elongate-trian- 
gular, costa  very  slightly  arched,  apex  acute,  slightly  produced, 
termen  strongly  bowed,  sinuate  towards  tornus,  oblique;  10  and 
11  long-stalked,  their  stalk  connected  by  a  bar  with  12  (1(J),  or 
anastomosing  with  12  (1(J),  or  in  addition  iO  anastomosing  with 
9(i(Jj;  pale  brown,  with  sparse  dark  fuscous  strigula?:  a  line 
transverse  fuscous  line  at  .!;  a  strongly  marked  line  from  apex 
to  |-  dorsum,  brown,  near  apex  fuscous,  succeeded  hy  a  Hne,  closely 
parallel,  fuscous  line  ;  several  dark  fuscous  terminal  dots  ;  cilia 
pale  brown.       Hind  wings  quadrate,  long,   strongly  produced  in 
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middle,  acutely  angled  on  vein  4,  slightly  dentate  on  other  veins; 
a  fuscous  transverse  line  near  base;  a  brownish  line  from  ^  costa 
to  mid-dorsum:  a  dark  fuscous  discal  dot;  a  faint,  dentate,  incom- 
plete, postmedian  line;  colour  as  forewings  but  without  terminal 
dots.  Underside  brown-whitish,  with  dark  fuscous  strigulse  but 
without  defined  markings. 

9.  46-50  mm.  Forewings  with  10  and  11  long-stalked,  their 
stalk  anastomosing  with  12  (I9),  or  in  addition  10  anastomosing 
with  9(29);  without  oblique  line  from  apex;  usually  with  a 
discal  dot;  groundcolour  paler  but  often  with  a  broad  brown 
terminal  band.  Hindwings  not  so  strongly  produced;  colour  as 
forewings. 

Warrens  figures  are  good,  but  the  numbers  referring  to  tlie 
sexes  have  been  transposed.  In  Coll.  Lyell  is  a  fine  $  aberra- 
tion, with  a  broad,  black,  oblique  streak  across  both  wings. 

N.Q.:  Cooktown,  Cairns,  Mackay.—  Q.:  Brisbane. 

4.  Anisographe  subpulcmra. 

Gonophaga  suOpulc/tra  Warr.,  jNov.  Zool..  1897,  p. 400.  G. 
albipuncta  Warr.,  Nov.  Zool.,  1899,  p. 357. 

^9.  35-45  mm.  Head  whitish-brown;  face  with  three  trans- 
verse fuscous  lines.  Palpi  1^;  whitish-brown,  with  a  few  blackish 
scales.  Antennae  whitish-brown  irregularly  spotted  with  fuscous; 
pectinations  in  ^  \l.  Thorax  and  abdomen  whitish-brown, 
with  a  few  fuscous  scales;  tegulse  fuscous.  Legs  whitish-brown 
spotted  with  fuscous.  Forewings  triangular,  costa  straight  to 
near  apex,  apex  acute,  termen  slightly  wavy,  acutely  angled  on 
vein  4;  10  and  11  long-stalked,  their  stalk  anastomosing  with  12 
(2(J,  I9),  similar  but  10  connected  with  9  (l^J);  whitish-brown 
with  sparse  dark  fuscous  irroration  and  strigulae;  first  line 
indicated  by  dark  fuscous  dots,  from  \  costa  to  \  dorsum;  a 
quadrangular  fuscous-brown  spot,  sometimes  pale-coloured,  on 
mid-dorsum,  in  $  not  developed:  sometimes  a  dark  fuscous,  pale- 
centred,  median,  discal  dot;  a  line  of  dots  from  |  costa,  sharply 
bent  inwards  beneath  costa  in  a  straight  line  to  dorsal  spot;  cilia 
brown- whitish  with  some  fuscous  sufi'usion.  Hindwings  sub- 
quadrate,   dentate,  acutely  and    more  prominently  toothed   on 
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vein  4;  colour  as  forewings  but  with  a  dark  fuscous,  pale-centred, 
discal  dot,  and  a  nearly  straight  brown  line  frpm  tornus  to  apex, 
edged  posteriorly  with  whitish.  Underside  similar  but  darker, 
and  with  pale-centred  discal  dots  on  both  wings. 

In  this  species,  the  two  sexes  are  very  similar. 

N.Q.:  Kuranda,  near  Cairns:  Evelyn  Scrub,  near  Herberton; 
Mackay.      Also  from  Louisiades. 

Gen.  4.  P  h  o  b  i  t  h  i  a  . 

Probithia  Warr.,  Nov.  Zool.,  1894,  p. 440 

Frons  flat.  Tongue  developed.  Palpi  moderate,  porrect; 
second  joint  thickened  with  appressed  hairs  above  and  beneath; 
terminal  joint  moderately  long,  obtuse.  Antennse  of  g  serrate, 
shortly  ciliated.  Thorax  not  crested,  beneath  slightly  hairy. 
Femora  glabrous.  Posterior  tibiee  of  ^  dilated.  Forewings  of 
^  with  a  well-marked  fovea;  10  and  11  long-stalked  from  cell, 
their  common  stalk  connected  by  a  bar  with  12,  Hind  wings 
quadrate,  angled  on  vein  4:  cell  rather  short  (|).  Type,  F. 
exclusa  Wlk. 

I  have  only  one  ^  to  examine,  and  the  neuration  may  vary. 
A  modification  of  the  Boarmia-Htem  with  specialised  hind  wings, 
it  appears  to  be  allied  to  the  Australian  genus  Anisoyraphe. 

5.  Probithia  exclusa. 

IIemerophila{^.)  exclusa  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 320.  //. 
prcetereuiis  Wlk.,  op.  cit.,  xxi.,  p. 320.  Acidalia  imprinidta  Wlk., 
op.  cit.,  xxiii.,  p. 771.  Macaria  ohstataria  Wlk.,  op.  cit.,  xxiii., 
p. 928.  Bithia  lignarla  Wlk.,  op.  cit..,  xxxv.,  p.  1600.  Luxiaria 
exclusa  Hmps.,  Moths  Ind.,  iii.,  p.  196. 

^.  42  mm.  Head  grey-whitish,  with  a  transverse  fuscous 
band:  face  fuscous,  lower  edge  ochreous.  Palpi  1;  fuscous, 
basal  joint  and  base  and  lower  edge  of  second  joint  ochreous. 
Antennai  fuscous,  towards  base  grey- whitish:  in  ^  with  well- 
marked  serrations  [h)  towards  apex,  each  with  a  short  terminal 
bristle.  Thorax  grey- whitish.  Abdomen  pale  fuscous,  basal 
segments  whitish.  Legs  pale  ochreous;  anterior  pair  dark  fus 
cous  anteriorly.      Forewings  triangular,  costa  straight  to   near. 
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apex,  apex  acute,  ternieii  straight,  slightly  oblique:  whitish  with 
sparse  fuscous  irroration;  markings  dark  fuscous:  a  spot  on  \ 
costa  with  indications  of  a  fine  basal  line:  a  second  spot  on  costa 
beyond  middle:  a  third  spot  midway  between  this  and  apex, 
giving  rise  to  a  tine  interrupted  postmedian  line,  at  fiist  outwards 
oblique,  then  sharply  angled  and  very  oblique  to  dorsum  before 
middle:  this  is  followed  by  a  faint  diffused  grey  shade:  a  fuscous 
terminal  line  ;  cilia  fuscous.  Hind  wings  quadrate,  sharply 
angled  on  vein  4;  colour  as  forewings;  a  faint  fuscous  transverse 
line  at  }^:  a  dark  fuscous,  straight,  dentate,  median,  transverse 
line.  Underside  pale  ochreous:  forewings  with  a  broad,  fuscous, 
postmedian,  oblique  line:  hindwings  irrorated  only  on  margins, 
a  short,  dentate,  fuscous  line  from  J  costa,  and  another  from 
dorsum  before  tornus. 

N.Q.:  Cape  York  (Elgner):  one  specimen  in  Coll.  Lyell.  Also 
from  Java,  Borneo,  Ceylon,  and  India. 

Gen.  5.   M  E  D  A  s  I  N  A. 

.  Medasina  Moore,   Lep.  Ceyl.,  iii.,  p. 408:   Hmps.,  Moths  Ind., 
iii.,  p.283. 

Tongue  well-developed.  Palpi  moderate,  upturned,  closely 
appressed  to  frons,  thickened  in  front  with  closely  appressed 
hairs.  Antennte  in  ^  bipectinate,  apex  simple.  Thorax  and 
abdomen  not  crested;  thorax  densely  hairy  beneath.  Femora 
glabrous;  posterior  tibise  of  (J  strongly  dilated.  Forewings  in 
^  with  fovea;  10  and  11  long-stalked,  11  connected  with  12. 
Hindwings  not  elongate:  neu ration  normal.  Type,  J/,  strixaria 
Gn. 

Distinguished  from  Boannia  by  the  upturned  palpi  ;  from 
Amblychia,  by  the  long-stalking  of  10  and  11,  and  the  much 
shorter  hindwings. 

6.  Medasina  strixaria. 

Hem-irophlla  strixaria  Gn.,  Lep.,  ix  ,  p.2l7.  Medasina  strix- 
aria Hmps.,  Moths  Ind.,  iii ,  p. 286. 

(J.  80  mm.  Head,  thorax,  and  abdomen  brown,  Palpi  brown, 
suffused  externally  with  dark  fuscous.      Antennae  brown;  pectin- 
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ations  in  ^  7,  apical  V  simple.  Legs  grey-brown  irrorated  with 
fuscous.  Forewings  elongate-triangular,  costa  gently  arched, 
apex  pointed,  termen  bowed,  rather  .strongly  oblique,  dentate: 
10  and  11  long-stalked,  11  connected  with  12  soon  after  separa- 
tion (1(J);  brown,  with  fine  fuscous  strigulation  on  veins  and 
towards  costa;  a  fine,  dentate,  blackish,  median  line  from  costa 
beyond  middle  to  .V  dorsum;  antemedian  represented  by  a  black- 
ish line  from  ^  dorsum,  soon  confluent  with  median;  postmedian 
from  J  costa,  at  first  fine,  dentate,  and  directed  outwards,  then 
bent  inwards  as  a  strong,  straight,  very  oblique,  black  line  join- 
ing median  above  dorsum;  a  fuscous  shade  posterior  to  lower 
part  of  postmedian  line;  a  fine,  pale,  dentate  or  wavy,  sub- 
terminal  line;  cilia  brown.  Hindwings  with  termen  but  slightly 
rounded,  dentate;  colour  as  forewings.  Underside  fuscous- 
brown,  with  fuscous  discal  spots  and  postmedian  lines,  and 
whitish-ochreous,  terminal  bands. 

^.  100  mm.  Paler,  more  generally  strigulated,  lines  indistinct 
or  obsolete,  except  subterminal,  which  is  well-marked.  Vein  10 
from  cell,  11  apparently  from  12,  not  connected  with  10(1 9). 

N.Q. :  Kuranda,  near  Cairns;  in  jS^ovember;  one  specimen,  in 
Coll.  Lyell,  received  from  Mr.  F.  P.  Dodd.— Q.:  Brisbane;  one 
specimen,  in  Queensland  Museum.     Also  from  Ceylon  and  India. 

Gen.  6.    B  o  n  b  a  c  h  a. 

Borbaoha  Moore,  Lep  Ceyl.,  iii.,  p.446;  Hmps.,  Moths  Ind., 
iii.,  p. 170. 

Face  smooth.  Tongue  well-developed.  Palpi  moderately 
long,  ascending,  rather  slender,  smooth-scaled;  terminal  joint 
rather  long,  obtuse.  Antennae  of  $  unipectinate,  with  long 
pectinations,  apical  i  simple.  Thorax  not  crested,  hairy  beneath. 
Femora  glabrous;  posterior  tibiae  not  dilated.  Forewings  in  ^ 
with  a  large  fovea  and  a  bar-shaped  retinaculum;  10  and  11  long- 
stalked,  their  common  stalk  anastomosing  with  12,  10  anasto- 
mosing with  9.  Hindwings  with  the  cell  rather  short  (less  than 
J),  otherwise  normal.  Type,  Anisodes  pardaria  Gn.,  from  Borneo 
and  India. 

The  neuration  may  vary;  I  have  only  one  ^  for  examination. 
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7.  BORBACHA    EUCHRYSA. 

Onychodes  euchrysa  Low.,  Trans.  Roy.  Soc.  S.  Austr.,  1894, 
p. 82.  Borbacha  jiarviscripta  Warr.,  Nov,  Zool.,  1896,  pp.  130, 
296,  and  306. 

N.Q.:  Cairns,  Townsville.      Also  from  Louisiades  and  Java. 

Gen.  7.    D  i  a  s  t  i  c  t  i  s. 

Diastictis  Hb.,  Yerz.,  p. 288;  Meyr.,  Proe.  Linn.  Soc.  N.  S. 
Wales,  1891,  p.586. 

Head  smooth,  face  usually  with  an  inferior  tuft.  Tongue 
present.  .  Palpi  porrect,  shortly  rou^h-scaled;  terminal  joint 
moderate,  tolerably  acute.  Antennse  shortly  or  moderately 
l)ipectinated.  Thorax  and  abdomen  not  crested;  thorax  slightly 
hairy  beneath.  Femora  glabrous.  Posterior  tibiae  of  $  more  or 
less  dilated,  sometimes  with  an  internal  groove  containing  a  long 
pencil  of  hairs  from  base.  Forewingsin  ^  with  fovea;  10  absent, 
11  connected  or  anastomosing  with  12  and  9,  or  free.  Hind- 
wings  with  termen  angled  on  vein  4;  neuration  normal. 

The  right  application  of  this  name  is  not  quite  certain.     The 
genus,  as  here  defined,  appears  to  be  a  very  natural  group. 
1 .  Diseal  spot  of  f orewings  pale-centered anstrcdiaria. 

Discal  spot  of  f orewings  narrow,  dot-like  or  absent 2. 

'2.  Hind  wings  with  termen  strongly  dentate odontias. 

Hindwings  with  termen  slightly  or  not  dentate 3. 

8.  Foiewings  with  apex  falcate tesseUata. 

Forewings  with  apex  not  falcate 4. 

4.  Wings  whitish,  with  dark  f ascite margaritis. 

Wings  not  whitish f). 

5.  Wings  beneath  with  a   broad  dark  fascia  connected  with 

middle  of  termen hypomochla. 

Wings  without  broad  dark  fascia  beneath glareosa. 

8.  DiASTICTIS    AUSTRALIARIA. 

Halia  australiaria  Gn.,  Lep.,  x.,  p. 91.  Selenia  apamaria 
Wlk.,  Cat.  Brit.  Miis.,  xx.,  p. 255.  Macaria  remotaria  Wlk.,  op. 
cit.,  xxiii.,  p. 938.  M.  gratularia  Wlk.,  op.  cit.,  xxiii.,  p. 939.  M. 
infixaria  Wlk.,  op.  cit.,  xxiii.,  p. 939.  M .  frontaria  Wlk.,  €>p.  cit., 
xxvi.,  p. 1652.      M.  panagraria  W^lk.,  op.  cit.,  xxvi.,  p. 1653.     M, 
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porrectaria  Wlk.,  op.  cit.,  xxxv.,  p.  1659.  M.  comptata  Wlk,, 
Char.  Undesc.  Lep.,  p. 78.  Diastictis  aiisiraliorid  Meyr.,  Pioc. 
Linn.  Soc.  N.  S.  Wales,  1891,  p.587. 

Forewings  with  11  anastomosing  with  12  (3 (J,  I9),  anasto- 
mosing with  12  and  connected  with  9  (1^).  or  anastomosing  with 
botli  12  and  9  (15^,  29). 

Q.:  Toowoomba,  Killarney,  Stanthorpe.— N.S.W.:  Armidale, 
Ebor,  Sydney,  Rathurst,  Orange.  —  Vic:  Melbourne.  Gisborne. — 
Tasni.:  Launceston,  Deloraine,  Swansea,  Hobart. 

9.  DlASTICTLS    ODONTIAS. 

Diasficfis  odonfias  Low.,  Trans.  Roy.Soc.  S.  Austr.,  1893,  p. 158. 
Semiothisa  fusca  Warr.,  Nov.  Zool.,  1896,  p. 41  2.  Xfiiuyneii'i a 
tephrinata  Warr.,  Nov.  Zool.,  1896,  p. 41 4. 

Antennal  pectinations  of  ^  5,  apical  \  simple.  Forewings 
with  11  free(4(J,  29),  or  anastomosing  with  12  (I9). 

N.A.:  Port  Darwin. — N.Q.:  Cooktown,  Cairns.  Innisfail.  Her- 
berton,  Stannary  Hills,  Townsville. 

10.  DiASTICTIS    MARGARITIS. 

Diastictin  margaritis  Meyr.,  Proc.  Linn.  Soc.  N.S.Wales,  1891, 
p. 588.     Tephritiopsis  gratwsa'^wm.,  Trans.  Ent.  Soc,  1 902,  p. 61  7. 
N.Q.:  Stannary  Hills  (Dr.  T.  Bancroft).  — Q.:  Rockhampton. 

11.  DiASTICTIS    TESSELLATA. 

Acadra  testiellata  Warr.,  Nov.  Zool.,  1899,  p. 57. 

9.  28-30  mm.  Head  and  thorax  ochreous-whitish,  with  a  few 
fuscous  scales;  face  fuscous,  upper  and  lower  margins  ochreous- 
whitish.  Palpi  ochreous-whitish,  apex  of  second  joint  and 
terminal  joint  fuscous.  Antennae  whitish-ochreous,  with  some 
fuscous  scales.  Abdomen  ochreous-whitish,  with  some  fuscous 
irroration  and  faint  brownish  suffusion.  Legs  ochreous-whitisli. 
with  pale  fuscous  irroration.  Forewings  triangular,  costa  straight 
to  near  apex,  then  strongly  arched,  apex  strongly  produced, 
falcate,  termen  sinuate  beneath  apex,  then  bowed;  11  free(l9). 
11  anastomosing  at  a  point  with  12  (I9):  ochreous-whitish,  with 
sparse  fuscous  irroration  and  faint  ochreous  suffusion;  markings 
fuscous:  an  oblique  streak  on  \  costa  giving  rise  to  a  hardly  per- 
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ceptible  basal  line;  a  similar  streak  on  middle,  and  another  at  |, 
giving  rise  to  a  faint  line  at  an  angle  to  |  dorsum;  subterminal 
represented  bv  a  dentate,  suffused,  fuscous  line  from  tornus:  an 
interrupted,  fuscous,  terminal  line;  cilia  fuscous,  towards  tornus 
ochreous-whitish.  Hindwings  quadrate,  acutely  angled  and  pro- 
duced on  vein  4;  colour  as  forewings;  a  blackish  discal  dot  at  I: 
sometimes  a  broad,  fuscous,  subterminal  band;  cilia  ochreous- 
whitish.  Underside  similar;  both  wings  with  a  broad,  fuscous, 
subterminal  band:  forewings  w^ith  a  white  apical  blotch  strigu- 
lated  with  fuscous. 

N.Q.:  Kuranda,  near  Cairns,  in  December  and  January;  two 
specimens,  received  from  Mr.  F.  P.  ])odd,  of  which  one  is  in 
Coll.  Lvell.      Also  from  New  Guinea. 

12.  DiASTICTIS    HYPOMOCHLA,   n.sp. 
iVo/xo;^Ao«s,  barred  beneath. 

^^.  28  mm.  Head  pale  brownish.  Palpi  H;  pale  brownisli, 
towards  base  mixed  with  ochreous-whitish.  Antennse  grey, 
pectinations  in  ^  2 J,  apical  ^V  simple.  Thorax  and  abdomen 
pale  brow^nish.  Legs  whitish-ochreous,  irrorated  with  fuscous; 
anterior  pair,  except  coxae,  middle  tibiae  and  tarsi,  fuscous;  pos- 
terior tibiae  in  ^  strongly  dilated.  Forewings  triangular,  costa 
nearly  straight,  apex  pointed,  termen  bowed,  oblique;  11  free 
(1^,  1^);  brownish-grey;  costal  edge  pale  ochreous,  with  fuscous 
stri<'-ulations;  an  ill-defined,  median  fascia  white  strigulated  with 
orround-colour;  on  outer  edge  of  this  are  sometimes  two  fuscous 
spots  beneath  costa;  cilia  brownish-grey.  Hindwings  slightly 
dentate  on  vein  4;  crenulate  between  this  and  apex;  colour  as 
forewings,  but  with  a  fuscous  discal  dot  at  \;  dark  postmedian 
spot,  when  present,  more  central.  Underside  similar,  but  with 
a  broad,  dark,  postmedian  fascia  connected  with  termen  on  both 
wings.     Type  in  Coll.  Turner. 

N.Q.:  Cairns. 

13.  DiASTICTIS    GLAREOSA,  n  Sp. 
Glareosus,  gravelly. 
Q.  30  ram.       Head    and    palpi    whitish-ochreous    mixed    with 
fuscous.       Antennae    whitish-ochreous.       Thorax    and   abdomen 
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pale  fuscous.  Legs  whitish-ochreous  speckled  with  fuscous;  tarsi 
uniformly  suffused  with  pale  fuscous.  Forewings  triangular, 
costa  nearly  straight,  apex  round-pointed,  termen  bowed,  oblique, 
wavy;  whitish,  faintly  ochreous-tinged  on  veins  and  costa,  and 
densely  strigulated  with  pale  fuscous:  a  fuscous  line  from  ^  costa 
obliquely  outwards,  soon  bent  and  oblique  inwards  to  -V  dorsum; 
a  fuscous  discal  dot  at  |;  a  fuscous  line  from  j  dorsum  towards 
termen  beneath  apex,  succeeded  byasubtornal  fuscous  suffusion; 
a  white  subapical  spot,  a  faint  interrupted  fuscous  terminal  line; 
cilia  whitish.  Hindwings  with  termen  wavy,  angled  on  vein  4; 
colour  as  forewings,  but  first  line  straight,  and  without  tornal 
suffusion  and  subapical  spot,  but  with  a  narrow  fuscous  suffusion 
posterior  to  second  line,  and  some  subterminal  white  spots. 
Underside  whitish,  with  patchy  ochreous  suffusion;  otherwise  as 
upper  side.     Type  in  Coll.  Turner. 

N.Q.:  Kuranda,  near  Cairns,  in  April;  one  specimen,  received 
from  Mr.  F.  P.  Dodd. 

Gen.  8.   Hyposidra. 

Hyposidra  Gn.,  Lep.,  x.,  p.  150;  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,  1891,  p.588;  Hmps.,  Moths  Ind.,  iii.,  p.2l:3. 

Head  and  face  smooth-scaled.  Tongue  weakly  developed. 
Palpi  rather  short,  porrect  or  slightly  ascending,  thickened  with 
appressed  or  short  rough  hairs;  terminal  joint  short,  obtuse. 
Antennae  in  ^  with  a  double  row  of  long  pectinations,  apex 
simple.  Thorax  and  abdomen  not  crested;  thorax  hairy  beneath. 
Femora  glabrous  or  somewhat  hairy.  Forewings  with  apex  pro- 
duced and  falcate;  fovea  in  ^J  present;  10  and  11  stalked,  or 
separate,  or  10  absent,  not  anastomosing.  Hindwings  with 
termen  angled  on  vein  4;  neuration  normal. 

A  small  and  natural  genus;  best  distinguished  from  Boarmia 
by  the  weak  tongue,  falcate  forewings,  and  angled  hindwings. 

The  neuration  varies  beyond  ordinary  limits,  and  there  seems 
to  be  a  constant  difference  between  the  neuration  of  the  two 
sexes. 

Type,  H.  ja'uiaria  Gn. 

1 .  Wing.s  reddish -brown janiaria. 

Wings  fuscous-grey lalaca, 

24 
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14.  Hyposidra   JANIAUIA. 

Hyposidra  janiaria  Gn.,  Lep.,  x.,  p.  150;  Meyr.,  Proc.  Linn. 
Soc.  N.  S.  Wales,  1891,  p. 588.  Lagyra  agrealesaria  Wlk.,  Cat. 
Brit.  Mus.,  XX.,  59.  L.  dijfusata  Wlk.,  ojy.  cit.,  xxxv.^  1537.  L. 
infusata  Wlk.,  op  cit.,  xxxv.,  1538.  Hyposidra  austrcdis  Feld.. 
Reise  Nov.,  PI. 129,  f.23,  24.  H.  variabilis  ab.  siccifolia  Warr., 
Nov.  Zool.,  1897,  p.ll9. 

Forewings  with  10  and  11  stalked,  not  anastomosing  (4^),  or 
10  absent  (SQ);  in  one  9  11  is  stalked  with  7,  8,  9. 

N.A.:  Port  Darwin.  —  N.Q.:  Cape  York,  Cook  town,  Cairns, 
Innisfail,  Townsville.      Also  from  Java. 

15.  Hyposidra  talaca. 

Lagyra  talaca  Wlk.,  Cat.  Brit.  Mus.,  xx.,  p.59;  Hmps.,  Moths 
Ind.,  iii.,  p. 21 3.  Chizala  deceptatnra  Wlk.,  oj).  cit.,  xx.,  p. 264. 
Lagyra  rigusaria  Wlk.,  op.  cit.,  xxvi.,  p.  1485.  L.  honihycaria 
Wlk.,  op.  cit.,  xxxv.,  p. 1539.  L.  jlaccida  Luc,  Proc.  Linn.  Soc. 
N.  S.  Wales,  1893,  p.  154.  Hyposidra  schistacea  Warr.,  Nov. 
Zool.,  1896,  p.305. 

A  variable  species,  usually  fuscous-grey;  I  have  two  ^  brown- 
ish-grey, of  which  one  has  a  dorsal,  pale  ochreous  blotch.  Fore- 
wings  with  10  and  11  stalked  (3(J),  or  separate  (2(J;,  not  anasto- 
mosing, 10  absent  (1 9). 

N.Q.:  Cairns. 

Gen.  9.   D  i  s  c  a  l  m  a. 

Discahna  Meyr.,  Proc.  Linn.  Soc.  N.  S   Wales,  1891,  p. 590. 

Face  with  a  short  tuft  of  scales.  Tongue  present.  Palpi 
moderate  (over  1),  subascending,  rough  scaled;  terminal  joint 
short,  obtuse.  Antennae  in  $  simple,  with  rather  long  ciliations. 
Thorax  and  abdomen  not  crested;  thorax  slightly  hairy  beneath. 
Femora  glabrous.  Posterior  tibiae  of  $  not  dilated.  Forewings 
in  (J  with  a  small  fovea  partly  covered  by  a  basal  tuft  of  scales; 
10  and  11  stalked,  their  common  stalk  sometimes  connected  by 
a  bar  with  12,  10  sometimes  anastomosing  with  9.     Hind  wings 


nor 


mal. 
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16.  DiSCALMA    NORMATA. 

Tephrina  normata  Wlk.,  Cat.  Brit.  Mus.,  xxiii.,  p. 966.  7\ 
parallela7'ia  Wlk.,  op.cit.,  xxvi.,  p. 16^0;  Hmps.,  Moths  Ind.,  iii., 
p. 210.  Aspilates  exfusaria  Wlk.,  op.  cit.,  xxvi.,  p. 1683.  2'ephrina 
dessicata  Wlk.,  op.  cit.,  xxxv.,  p.  1660.  Discalina  normata  Meyr  , 
Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p. 590. 

N.Q.:  Cairns,  Townsville.— Q.:  Brisbane,  Stradbroke  Island. 
Also  from  New  Guinea,  Java,  Ceylon,  India,  and  Africa. 

Gen.  10.   A  N  o  M  o  c  T  E  N  A,  n.g. 
di'OfxoKTei'os,  with  unusual  pectinations. 

Face  smooth.  Tongue  well-developed.  Palpi  rather  short, 
porrect  or  somewhat  ascending;  second  joint  much  thickened 
with  rough  scales ;  terminal  joint  short,  abruptly  truncate. 
xVntenn*  of  ^  unipectinate,  apical  i  simple.  Thorax  not  crested ; 
beneath  densely  hairy.  Femora  not  hairy:  posterior  tibiae  of  ^ 
strongly  dilated,  posterior  spurs  abbreviated,  and  tarsi  shortened. 
Forewings  of  ^  with  a  basal  fovea;  iO  and  11  long-stalked  from 
cell.     Hind  wings  normal. 

The  dorsal  antennal  pectinations  are  completely  absent,  while 
the  ventral  are  well-developed.  The  neuration  seems  to  be  con- 
stant (4^,  4^).  While  very  near  Borhacha,  from  which  it  may 
be  distinguished  by  the  palpi  and  $  posterior  tibia?,  in  structure, 
this  genus  is,  I  think,  an  independent  development  from  the 
Boarmia-^t^m. 

17.  Anomoctena  trisecta,  n.sp. 
Trisectus,  three  times  divided. 

(J^.  28-32  mm.  Head  grey  mixed  with  whitish;  face  dark 
fuscous.  Palpi  l^;  fuscous  or  grey  mixed  with  whitish.  An- 
tennae fuscous;  pectinations  in  ^  2^.  Thorax  grey,  in  ^  och- 
reous-tinged,  with  a  transverse  dark  fuscous  line  before  middle. 
Abdomen  grey,  apices  of  segments  whitish.  Legs  dark  fuscous 
irrorated,  and  tarsi  obscurely  annulated  with  whitish;  posterior 
pair  mostly  whitish.  Forewings  triangular,  costa  moderately 
arched,  apex  rounded,  termen  slightly  bowed,  scarcely  oblique; 
grey,  with  some  whitish  irroration  and  a  few  blackish  scales,  in 
(J  sometimes  tinged  with  brownish-ochreous;  markings  blackish; 
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a  line  from  ^  costa  to  base  of  dorsum;  a  line  from  i  costa  to  ^ 
dorsum  somewhat  curved  outwards  and  slightly  sinuate;  a  line 
from  costa  before  middle  obliquely  outwards,  sharply  angled 
above  middle  and  inwardly  curved  beneath  angle:  this  line  in 
^  is  sometimes  approximated  and  suffusedly  connected  with 
preceding  line;  a  similar  line,  but  with  less  prominent  angle, 
from  I  costa  to  ^  dorsum;  in  one  (J,  the  whole  of  the  median 
band  is  suffused  with  fuscous;  a  short,  oblique,  subapical  streak; 
a  whitish,  finely  dentate,  subterminal  line  preceded  by  a  similar 
blackish  line,  two  prominent  teeth  of  which  interrupt  it  above 
middle;  cilia  grey  mixed  with  whitish.  Hindwings  with  termen 
rounded  ;  fuscous-whitish,  towards  termen  fuscous ;  two  fine 
fuscous  transverse  lines,  before  and  beyond  middle,  the  former 
often  obsolete;  cilia  whitish,  with  some  obscure  fuscous  bars. 
Underside  whitish,  with  fuscous  irroration  ;  antemedian  and 
postmedian  lines,  median  discal  dot,  and  terminal  band  on  each 
wing. 

The  (J  is  slightly  variable,  the  9  appears  constant. 

Q  :  Brisbane,  in  October,  February,  March,  and  June;  Too- 
woomba,  in  October;  Nanango;  eight  specimees.  — N.S.W.:  New. 
castle,  one  9  in  Coll.  Lyell,  probably  the  same  species,  but  with 
lines  much  more  slender,  subapical  streak  produced  parallel  to 
costa,  and  a  brownish  suffusion  before  subterminal  line. 

Gen.  11.  Aporoctena. 

Aporoctena  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p.622. 

Face  smooth.  Tongue  present.  Palpi  short  (1),  porrect, 
hairy;  terminal  joint  very  short.  Antennse  in  $  simple,  min- 
utely ciliated.  Thorax  not  crested,  hairy  beneath.  Femora 
glabrous;  posterior  tibiae  of  $  strongly  dilated,  with  internal 
groove  and  tuft;  posterior  tarsi  of  $  abbreviated.  Forewings 
of  (J  with  fovea;  10  and  11  long-stalked,  10  anastomosing  with 
9  beyond  7.      Hindwings  normal;  length  of  cell  J. 

Difiers  from  Boarmia  only  in  the  shorter  palpi  and  simple 
male  antennae. 

18.  Aporoctena  scierodes. 

Aporoctena  scierodes  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891, 
p.622. 
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P'orewings  with  10  and  11  long-stalked,  10  anastomosing  with 

^J  {^$.  29). 

Q.:  Brisbane;  from  December  to  March. 

19.  Aporoctena  aprepes,  n.sp. 
d/T^eTTTy-?,  unbeautiful. 

$(^.  21-27  mm.  Head,  palpi,  antennae,  thorax,  and  abdomen 
fuscous.  Legs  fuscous;  tarsi  annulated  with  whitish.  Fore- 
wings  triangular,  costa  straight  to  near  apex,  apex  round-pointed, 
terraen  slightly  bowed,  oblique;  10  and  11  long-stalked,  10  anas- 
tomosing with  9  (2(J,  I9);  fuscous;  lines  blackish;  first  line  at  ^, 
outwardly  curved,  very  obscure;  median  line  faintly  indicated 
before  middle;  postmedian  at  f,  distinct,  nearly  straight;  traces 
of  a  whitish  subterminal  line;  an  interrupted  terminal  line;  cilia 
fuscous.  Hindwings  with  termen  rounded;  fuscous;  a  darker 
transverse  line  from  tornus^  not  reaching  costa;  cilia  fuscous. 
Underside  whitish  with  fuscous  irroration  and  fuscous  terminal 
bands. 

A  small  and  most  inconspicuous  species,  easily  overlooked. 

N.Q.:  Innisfail,  in  May. — Q.:  Brisbane,  in  February.  Uhree 
examples. 

Gen.  12.  S  y  m  m  e  t  r  o  c  t  e  x  a. 

Symntetroctena  Warr.,  Nov.  Zool.,  1895,  p. 127.  Lipoyya  Warr., 
Nov.  Zool.,  1898,  p.249. 

Frons  smooth,  rounded,  more  or  less  prominent.  Tongue 
present.  Palpi  moderate,  porrect,  densely  rough-haired  beneath; 
terminal  joint  very  short,  concealed.  Antenna3  of  ^  bipectin- 
ated,  apex  simple.  Thorax  with  dense  bifid  posterior  crest, 
beneath  hairy.  Femora  glabrous;  posterior  tibise  of  ^  dilated. 
Forewings  in  $  with  large  fovea;  10  and  11  stalked,  sometimes 
the  stalk  or  11  anastomoses  with  12,  and  sometimes  10  with  9. 
Hindwings  normal. 

Type,  Larentia  exprimatarla  Wlk.  Further  material  (I  have 
only  three  specimens  for  examination)  may  show  additional 
variability  in  neuration.  The  genus  is  closely  allied  to  Boarmia^ 
but  I  think  the  strong  thoracic  crest,  with  the  rounded  frons, 
sufficient  points  of  distinction. 
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1 .  Forewings  with  clear  whitish  blotch  beyond  second  line  capnota. 
Fore  wings  without  whitish  blotch 2. 

2.  Forewings  with  lirst  line  single exprimataria. 

Forewings  with  first  line  bifurcated  towards  dorsum 3. 

3.  Forewings  with  subterminal  line  nearly  straight eiUheta. 

Forewings  with  subterminal  line  irregularly  dentate scofina. 

20. t  Symmetroctena  capnota. 

Selidoftema  capnota  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891, 
p.605 

W.A.:  Albany. 

21.  Symmetroctena  exprimataria. 

Larentia  exprimatarvi  Wlk.,  Cat.  Brit.  Mas  ,  xxvi.,  p. 1704. 
Selidosema  exprimataria  Meyr  ,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1891,  p.604.  Symmetroctena  fumosa  Warr.,  Nov.  Zool.,  1895, 
p.l28. 

Both  Mr.  Warren  (Nov.  Zool.,  1898,  p.249),  and  Colonel 
Swinhoe  (Trans.  Ent.  Soc,  1902,  p. 627)  assert  that  this  species 
has  no  fovea,  and  both  imply  that  Mr.  MeyricU  made  a  blunder, 
therefore,  in  putting  it  into  the  genus  Selidosema.  The  fovea  is 
present,  and  is  exceptionally  large  and  distinct. 

Vic:  Melbourne. 

22.  Symmetroctena   eutheta,  n.sp. 

(.vOiTos,  neat,  orderly. 
(J.  28  mm.  Herd  and  face  fuscous  mixed  with  whitish-och- 
reous.  Palpi  1|,  with  long,  rough  hairs  beneath;  fuscous.  An- 
tennae fuscous;  pectinations  in  $  5,  [apices  broken].  Thorax 
fuscous,  with  some  whitish  scales;  crest  whitish  above,  at  apex 
dark  fuscous  with  metallic  reflections.  Abdomen  fuscous,  apices 
of  terminal  segments  whitish.  Legs  fuscous,  irrorated  and  tarsi 
annulated  with  fuscous;  posterior  pair  mostly  whitish.  Fore- 
wings triangular,  costa  straight,  towards  apex  gently  arched, 
apex  rounded,  termen  bowed,  slightly  oblique,  slightly  crenulate; 
10  and  11  stalked,  11  anastomosing  with  \1{\$)\  ochreous- 
whitish  suftused  with  pale  fuscous  and  irrorated  with  dark  fus- 
cous; a  dark   fuscous,  transverse    line   from  \  costa  bifurcating 
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before  reachinp^  dorsum:  a  similar  line  from  |  ccjsta  bent  inwards 
in  disc  to  bifurcation  of  preceding  line;  a  broad,  dark  fuscous, 
median  shade,  straight,  its  anterior  edge  well-defined,  posterior 
edge  diffused;  a  dark  fuscous,  median,  discal  mark  beneath  costa 
beyond  this:  a  wliitish,  irregular!}-  dentate  line,  partly  doubly 
edged  with  dark  fuscous,  from  J  costa,  bent  inwards,  ending  on 
f  dorsum;  a  nearly  straight,  dark  fuscous,  subterminal  line, 
thickened  beneath  costa,  edged  posteriorly  by  a  whitish  line;  a 
dark  fuscous,  interrupted,  terminal  line;  cilia  fuscous  obscui'elv 
barred  with  whitish.  Hindwings  with  termen  rounded,  slightly 
crenulate;  whitish;  a  dark  fuscous,  median,  linear,  discal  mark; 
dorsum  suffused  with  dark  fuscous,  and  terminal  area  with  pale 
fuscous;  a  whitish  transverse  line  at  §;  a  fuscous  subterminal 
line;  cilia  whitish,  with  obscure  fuscous  bars.  Underside  similar, 
but  forewings  whitish,  with  obsolete  markings. 

Type  in  Coll.  Lyell. 

IS  8.W.:  Manning  River,  in  March;  one  specimen. 

23.  Symmetroctena  scotina,  n.sp. 
(FKOTewoi,  dusky. 
(J.  30  mm.  Head,  palpi,  and  thorax  fuscous  irrorated  with 
ochreous-whitish.  Antenna?  fuscous;  pectinations  in  ^  8,  apical 
i  simple.  Abdomen  fuscous,  apices  of  segments  obscurely 
whitish.  Legs  whitish  irrorated  with  fuscous;  tarsi  fuscous 
annulated  with  whitish.  Forewings  triangular,  costa  nearly 
straight,  apex  round-pointed,  termen  bowed,  oblique;  pale  fus- 
cous with  some  dark  fuscous  irroration:  lines  dark  fuscous;  a 
line  from  |  costa  bifurcating  towards  dorsum;  a  line  from  J  costa 
bent  inwards  to  join  first  line  near  bifurcation;  a  median  shade 
from  midcosta  to  r  dorsum;  a  transverse  discal  mark  beyond 
middle:  a  douVjle  sinuate,  interrupted,  postmedian  line,  divided 
by  a  pale  line;  a  subterminal  line  slightly  waved,  with  a  pro- 
minent outward  tooth  above  middle  and  several  smaller  teeth, 
edged  posteriorly  by  a  pale  line;  a  terminal  series  of  dark  fuscous 
lunules;  cilia  ochreous-whitish  obscurely  barred  with  fuscous. 
Hindwings  with  termen  rounded,  wavy;  whitish;  a  dark  fuscous, 
median,  discal    mark;  termen  suffused   with  grey;  dorsum   with 
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fuscous  containing  dark  fuscous  strigulations;  a  dark  fuscous 
spot  on  J  dorsum;  a  fuscous  subterminal  line;  terminal  line  and 
cilia  as  forewings.  Underside  whitish,  with  dark  fuscous  discal 
marks,  and  some  fuscous  terminal  sufi'usion  on  both  wings:  costa 
of  forewings  with  dark  fuscous  strigulations. 

Q.:  Gayndah,  in  October  (Dr.  Hamilton  Kennj-;;  Brisbane,  in 
June;  two  specimens.  Probably  the  specimen  from  Duaringa, 
mentioned  by  Mr.  Meyrick  under  S.  exprimataria,  belongs  to 
this  species. 

Gen.  13.  Pleurolopha. 

Pleurohpha  Turn.,  Trans.  Roy.  Soc.  S.  Aust.,  1904,  p. 233. 

Face  smooth.  Tongue  present.  Palpi  moderate  (1|),  ascend- 
ing, densely  hairy  beneath;  terminal  joint  very  short.  Antennae 
of  (J  dentate,  with  rather  long  ciliations  in  tufts.  Thorax  with 
a  small  bifid  posterior  crest,  hairy  beneath.  Abdomen  with  four 
pairs  of  hair-crests  in  ^J,  one  on  each  side  of  fifth,  sixth,  seventh, 
and  eighth  segments,  those  on  sixth  and  seventh  largest:  tuft  in 
^  large.  Femora  glabrous;  posterior  tibiae  in  $  dilated.  Fore- 
wings in  ^  with  large  fovea;  10  and  11  coincident  (2(J).  Hind- 
wings  normal. 

•24.  Pleurolopha  nebridota. 

Pleurolophi  nebridota  Turn  ,  Trans.  Ptoy.  Soc.  S.  Aust.,  1904, 
p.233. 

N.Q.:  Evelyn  Scrub,  near  Herberton;  in  January.—  Q.:  Bris- 
bane. 

Gen.  14.    H  Y  B  E  R  N  1  A. 

Hyberyiia  Latr.,  Fam.  Kat.,  p. 477  (1825);  Meyr.,  Proc.  Linn. 
Soc.  N.  S.  Wales,  1891,  p.G23. 

Face  smooth.  Tongue  present,  but  weakly  developed.  Palpi 
short,  porrect,  shortly  rough-scaled.  Antennre  of  ^  bipectinated 
to  apex.  Thorax  not  crested,  slightly  hairy  beneath.  Femora 
glabrous;  posterior  tibise  in  $  not  dilated.  Forewings  in  $ 
without  fovea;  10  and  11  coincident.  Hindwings  normal. 
Female  with  wings  rudimentary. 

A  small  North-temperate  genus.  According  to  Mr.  Meyrick, 
exotic  species  show  considerable  variability  in  veins  10  and  11 
of  forewings. 
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25.  Htbernia  indocilis. 

Zermizinga  indocilisaria  Wlk.,  Cat.  Brit.  Mus.,  xxvi  ,  p.  1530. 
Uybernia  bo7'eophV aria  Gn.,  Ent.  Mo.  Mac:.,  v.,  p.61.  H.  indo- 
cilis Meyr.j  Proc.  Linn.  Soc   N.  S.  Wales.  ]891,  i).6'23. 

Q.:  Brisbane,  Nanango,  Balby.— N.S.W.:  Glen  Innes,  Sydney. 
— Vic:  Melbourne,  Bircbip.—  S. A.:  Mt.  Lofty.  Also  from  New 
Zealand. 

Gen.  15.   Melanodes. 

Melanodes  Gn.,  Lep.,  ix.,  p. 222;  Meyr.,  Proc.  Linn.  Soc.  N.  8. 
Wales,  1891,  p.621. 

Face  sligbtly  rougli-scaled.  Tongue  present.  Palpi  rather 
short,  porrect,  densely  hairy:  terminal  joint  very  short,  obtuse. 
Antennae  in  $  laminate,  shortly  ciliated,  apex  simple.  Thorax 
not  crested,  densely  hairy  beneath.  Femora  densely  hairy;  pos- 
terior tibitie  of  (J  not  dilated.  Forewings  in  $  without  fovea;  10 
arising  from  9  at  or  near  base,  and  free  (1  (J),  or  anastomosing 
with  11  and  then  with  9  beyond  7  '1(J),  or  long-stalked  with  11 
(1$).     Hindwings  normal. 

This  genus  appears  to  have  lost  the  fovea.  It  presents  (though 
my  material  is  scanty)  a  dimorphism  in  the  neuration  similar  to 
that  of  Lophodes.  In  the  only  ^  I  have  examined,  vein  9  is 
rudimentary,  being  represented  only  by  a  short  stump  arising 
from  8  near  base. 

26.  Melanodes  anthracitaria. 

Melanodes  anth7'acitaria  Gn..  Lep.,  ix.,  p. 222,  PI.  ix.,  fig.7  ; 
Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p. 622.  Praxis  corvus 
Wlk.,  Cat.  Brit.  Mus.,  xiii ,  p  1087. 

The  sexes  are  similar,  but  there  is  a  very  distinct,  non-sexual, 
varietal  form  with  whitish  bands  beyond  postmedian  lines  of 
both  wings,  and  before  antemedian  line  of  forewings. 

N.S. W.:  Sydney.  Vic:  Melbourne,  Fernshaw,  Gisborne.— 
Tasm.:  . 

Gen.  16.  Lophodes. 
Lophodes  Gn.,  Lep.,   ix.,  p.211;  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,  1891,  p.620. 

Face  slightly  rough-scaled.      Tongue    present.      Palpi   short 
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(about  1),  porrect,  rough-scaled;  terminal  joint  minute,  concealed. 
Antennae  in  ^  with  a  double  row  of  extremely  long  pectinations, 
one  pair  to  each  joint,  apex  simple:  in  ^  simple.  Thorax  not 
crested,  densely  hairy  beneath.  Femora  hairy  beneath :  posterior 
tibiae  in  g  not  dilated.  Forewing  in  g  with  small  fovea;  10  and 
11  not  anastomosing,  arising  separately  from  cell  (5^),  connate 
(1(J),  10  from  near  base  of  9  (l^J),  10  and  11  long-stalked  (I9),  or 
coincident  (3^)      Hindwings  normal. 

^ear  Boarmia,  differing  in  the  shorter  palpi,  hairy  femora, 
small  fovea,  and  non-dilated  posterior  femora  of  (J.  The  sexual 
dimorphism,  which  extends  to  the  neu ration,  is  curious. 

27.  LOPHODES    SINISTRARIA. 

Lophodea  sitiistraria  Gn.,  Lep.,.ix.,  p. 21  2,  PI.  x.,  fig.5:  Meyr., 
Proc.  Linn.  Soc.  K.  S.  Wales,  1891,  p. 620.  Calicha  rujiplayn, 
Warr.,  Nov.  ZooL,  1899,  p.348. 

A  common  species;  in  Brisbane,  the  larvte  feed  on  garden- 
roses.  Mr.  R.  J.  Tillyard  found  a  larva  on  the  Cypress  Pine. 
It  is  probably  a  general  feeder. 

Q.:  Nambour,  Brisbane,  Stradbroke  Island,  Mount  Tambou- 
rine, Coolangatta.  — N.S.W.  :  Newcastle,  Sydney. — Vic.  :  Mel- 
bourne, Fernshaw. 

Gen.  17.   E  c  t  r  o  p  i  s. 

Ectropis  Hb  ,  Verz.,  p. 31 6:  Meyr.,  Proc.  Linn.  Soc.  K.  S.  Wales, 
1891,  p.62r). 

Face  smooth.  Tongue  present.  Palpi  moderate,  porrect, 
rough-scaled:  terminal  joint  short,  obtuse.  Antennte  in  $  with 
a  double  row  of  short  line  teeth  or  fine  pectinations,  two  pairs 
of  teeth  or  pectinations  to  each  segment.  Thorax  and  abdomen 
not  crested:  thorax  hairy  beneath.  Femora  glabrous.  Posterior 
tibiae  of  ^  sometimes  dilated,  with  internal  groove  and  tuft. 
Forewings  in  ^  usually  with  well-marked  fovea:  10  and  11  long- 
stalked  or  coincident,  1 1  sometimes  connected  with  12,  10  sonie- 
times  anastomosing  with  9.      Hindwings  normal. 

Allied  to  Boarmia,  but  characterised  by  the  peculiar  antennal 
structure  of  ^.  Though  forms  with  short  teeth  and  with  long 
pectinations  may  appear  very  different  at  first  sight,  their  struc- 
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ture  is  fundamentally  identical.  The  genus  is  natural,  and 
should  not  be  divided.  In  ^  examples,  the  antenna!  structure 
is  often  the  best  guide  to  the  species. 

1 .  Fovewings  much  narrower  than  hindvviiigs afonf/afa. 

Forewings  not  narrower  than  hindwings   2. 

2.  Forewings  with  ternien  strongly  toothed  on  veins  8  and  (5  niOi-Jiloaeina. 
Forewings  not  toothed  on  veins  3  and  (j   3. 

3.  Face  dark  fuscous 4. 

Face  not  wholly  dark  fuscous 8. 

4.  Hind  wings  with  discal  spot  pale-centred 5. 

HindAvings  with  discal  spot  not  pale-centred  (j. 

o.  Wings  fuscous-grej'- fractaria. 

Wings  brown    nifihrunnea. 

♦j.  Forewings  with  postinedian  line  twice  strongly  projecting  txcursaria. 

Postniedian  line  without  projections     7. 

7.  Wings  pale  brown despicala. 

Wings  without  brownish  tinge   yj?-/s^ Is. 

8.  Face  Avith  a  distinct,  transverse,  dark  fuscous  bar 9. 

Face  not  so  marked   12. 

9.  Forewings  with  postmedian  line  twice  strongij'  projecting  ■^i(htlnctaria. 
Postmedicin  line  finely  dentate  without  projections    10. 

10.  Hindwings  with  discal  spot  obsolete ■■<abufosa. 

Hindwings  Avitli  discal  spot  well-marked,  pale-centred  ..        11. 

11.  Wings  in  6  grej',  in   ?  grey- whitish    Jtemiprot^opa. 

Wings  with  groundcolour  white camelaria. 

12.  Hindwings  with  discal  spot  pale-centred mniara. 

Discal  spot  of  hindwings  not  pale-centred    13. 

13.  Forewings  with  postmedian  line  with  a  median,  doubly 

toothed  projection    odontophora. 

Postmedian  line  not  projecting     14. 

14.  Head  and  thorax  whitish-ochreoiis  ar(/a/ta. 

Head  and  thorax  not  wholly  whitish-ochreous    lo. 

lo.  Hindwings  with  lines  obscilete  towards  costa dei^umpfa. 

Hindwings  with  lines  not  obsolete  towards  costa    10. 

Hi.  Wings   with   lines   followed   bj^  distinct   reddish-brown 

shading    exsupei'ata. 

Wings  without  reddish-l^iown  shading isombra. 

28.  ECTKOPIS    ELONGATA. 

Neo(jyiLe  elongtUa  Warr.,  Nov.  Zoo).,  1898,  p. 256. 
^^.  23-40  mm.      Head   whitish-ochreous:  face  brownish,  witli 
a  blackish  transverse  bar  beneath  antenna^,  and  a  blackish  dot 
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on  each  side  of  middle.  Palpi  i^;  dark  fuscous.  Antennas  grey; 
pectinations  of  (J  3  or  4.  Thorax  and  abdomen  whitish-ochreous 
with  some  fuscous  scales.  Legs  whitish-ochreous  speckled  with 
fuscous.  Forewings  narrow-elongate-triangular,  costa  very 
slightly  arched,  apex  rounded,  termen  oblique,  strongly  sinuate; 
10  absent,  11  free  but  sometimes  running  very  close  to  9  (6(J, 
29):  whitish-ochreous  more  ov  less  suffused  and  irrorated  with 
fuscous;  markings  dark  fuscous:  antemedian  line  usually  obscure, 
from  I  costa  to  J  dorsum,  angled  beneath  costa;  median  line 
rarely  present;  an  oblong,  fuscous,  subcostal  spot  beyond  middle; 
postmedian  line  from  |  costa  to  ^  dorsum,  tinely  dentate,  angled 
beneath  costa,  sometimes  obscure,  edged  posteriorly  by  a  whitish 
line;  subterminal  line  irregularly  dentate,  with  a  subcostal  pos- 
terior projection,  edged  anteriorly  by  a  whitish  line,  and  pre- 
ceded by  several  dark  fuscous  spots  towards  costa;  cilia  whitish- 
ochreous  barred  with  dark  fuscous.  Hindwings  with  termen 
rounded,  wavy;  pale  grey;  with  an  incomplete,  fine,  darker,  post- 
median  line;  cilia  as  forewings.  Underside  of  hindwings  whitish 
ochreous  irrorated  with  fuscous;  a  short,  wide,  dentate,  white 
line  from  tornus  preceded  by  a  dark  fuscous  suffusion. 

The  peculiar  wing-shape  might  be  regarded  as  a  justification 
of  the  separation  of  this  species  from  Ectropis,  were  it  not  for 
the  intermediate  form  in  the  next  species. 

N.Q.:  Kuranda,  near  Cairns;  Evelyn  Scrub,  near  Herberton. 
— Q.:  Duaringa,  Gayndah,  Toowoomba,  Killarney. 

29.  EcTKopis  MOCHLOSifiMA,  n.sp. 
/xo)(Aotr>//xo>j,  marked  with  u  bar. 
(J.  27-30  mm.  Head  and  palpi  brownish.  Antenn?e  fuscous- 
whitish;  pectinations  in  ^  2^.  Thorax  brownish.  Abdomen 
brownish,  with  a  paler  median  streak  and  several  pairs  of  fuscous 
dots  on  dorsum.  Legs  whitish-ochreous  irrorated  and  tarsi 
annulated  with  fuscous.  Forewings  triangular,  costa  nearly 
straight,  apex  rounded,  termen  slightly  excavated  between  veins 
3  and  6;  10  and  11  arising  from  cell  by  a  common  stalk,  not 
anastomosing  (2(J);  whitish  irrorated  with  fuscous,  and  with 
patchy  brownish  suffusion;  lines  fuscous,   indistinct  and  inter- 
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rupted,  first  from  J  costa  to  ^  dorsum  acutely  angled  outwards 
beneath  costa;  second  from  midcosta  to  before  mid-dorsum,  angled 
outwards  beneath  costa;  third  from  J  costa  to  |  dorsum,  nearly 
straight;  subterminal  white,  edged  posteriorly  above  middle  by 
three  blackish  dentations;  a  broad  bar  partly  blackish,  partly 
brownish,  from  angle  of  second  line  to  subterminal  above  middle; 
cilia  brownish,  apices  partly  fuscous.  Hindwings  with  termen 
rounded,  wavy;  brown-whitish  irrorated  with  fuscous;  a  fuscous 
line  at  J;  a  discal  dot  before  middle,  a  subterminal  fuscous  line 
from  dorsum  not  reaching  costa,  edged  posteriorly  with  white 
towards  dorsum;  cilia  brownish  Underside  similar,  but  without 
bar  on  forewings. 

Allied  to  E.  elongala,  though  with  differently  shaped  wings. 

Type  in  Coll.  Lyell. 

N.Q  :  Kuranda,  near  Cairns;  in  November;  two  specimens, 
received  from  Mr.  F.  P.  Dodd. 

30.  ECTROPIS    FRACTARIA. 

Tephrosia /ractaria  Gn.,  Lep.,  ix.,  p. 270.  Hyjwchroma  disso- 
noia  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 443.  H.  nigraria  Feld.,  Reise 
Nov.,  PI.  120,  fig.l.  Ectropis  fractaria  Meyr.,  Proc.  Linn.  Soc. 
N.  S.  Wales,  1891,  p.629. 

Forewings  with  10  and  1 1  coincident,  not  anastomosing(3(J,49). 

Q.:  Nambour — N.S.W.:  Sydney.  —  Vic:  Melbourne,  Gisborne. 
— Tasm.:  Launceston,  Sheffield,  Hobart. 

Sl.ECTROPIS    RUFIBRUNNEA. 

Ectropis  rtifihrunnea  Warr.,  Nov.  Zool.,  1899,  p. 350.  9.  Seli- 
dosema  leucodesiiKi  Turn.,  Trans.  R.  Soc.  S.  Aust.,  1902,  p. 231. 

Antennae  of  $  with  two  pairs  of  tufts  of  cilia  arising  from  each 
segment  without  any  distinct  teeth.  Forewings  with  10  and  11 
coincident,  not  anastomosing  (2(J,  69),  10  and  11  long-stalked, 
11  appearing  close  to  costa  (1 91,  10  and  11  long-stalked,  10 
running  into  9  (2(J).  This  species  is  variable;  one  ^J,  from  Aloui^t 
Tambourine,  has  blackish  blotches  on  wings;  one  9?  from  Evelyn 
Scrub,  near  Herberton,  has  large  whitish  blotches. 

N.A.:  Bathurst  Island. — N.Q.:  Kuranda,  near  Cairns;  Evelyn 
Scrub,  near  Herberton.  —  Q.:  Montville,  near  Nambour;  Brisbane, 
Mount  Tambourine. 
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32.  ECTROPIS    SUBTINCTARIA. 

Tephrosia  snbtinclaria  Wlk.,  Cat.  Brit.  Mus.  xxi.,  p. 415. 
Ectropw  siihtinctaria  Me^T.,  Proc.  Linn.  Soc.  N.  8  Wales,  1891, 
p.628. 

Forewings  with  10  and  11  stalked,  not  anastomosing  (4 (J, 5^  k 
10  anastomosing  with  9  (l^).  In  this  species,  as  in  E.  excursaria 
and  E.  sabulosa,  the  fovea  is  rudimentary. 

N.Q.  :  Herberton  (two  9  examples,  with  the  groundcolour 
whiter  than  usual  ;  one  $  presenting  no  peculiarity.—  Q.  :  Bris- 
bane.—  N.S.W.:  Newcastle,  Sydney. 

33.  ECTROPIS    EXCURSARIA. 

Tephro.'iia  excursaria  Gn.,  J.ep.,  ix.,  p. 267.  T.  exporfaria  Gn., 
Lep.,  ix.,  p.  268.  T.  phibalapteraria  Gn.,  Lep.,  ix.,  p.  268. 
Hemerophila  vestita  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p,322.  Boarmia 
attrihiita  Wlk.,  op.  cif..,  xxi.,  p. 390.  B.  decertaria  Wlk.,  op.  cit., 
xxi.,  p. 391.  Tephrosia  fulguriy era  Wlk.,  Char.  Undesc.  Lep., 
p. 77.  Selidosemc  excursaria  M.GV v.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1891,  p.609. 

This  species  has  two  pairs  of  pectinations  to  each  segment. 
The  pectinations  being  equal  and  equidistant,  this  structure  is 
liable  to  be  overlooked.  Forewings  with  10  and  11  stalked,  not 
anastomosing  (8(J,  i<^).  This  species  is  nearly  allied  to  E.  snb- 
tinctaria,  but  may  be  distinguished  bj''  the  ^antennae  and  colour 
of  the  face. 

N.Q.:  Evelyn  Scrub,  near  Herberton.— Q.:  Clermont,  Gayn- 
dah,  Brisbane,  Blackbutt,  Dalby.  —  N.S.W.  :  Sydney.  — Vic.  : 
Melbourne,  Warragul.  Gisborne,  Hamilton. — Tasm.:  Hobart. 

34.  ECTROPIS    DESPICATA. 

Tephrosia  despicata  Wlk.,  Cat.  Brit.  Mus.,  xxi,,  p. 418.  Seli- 
dosema  despicata  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  189J,  p. 612. 

(J.  31-35  mm.  Head  and  thorax  brown;  face  fuscous.  Palpi 
IJ;  fuscous,  towards  base  ochreous-whitish.  Antennae  brown- 
whitish;  in  (J  dentate,  with  two  pairs  of  tufts  of  moderate  cilia 
(IJ)  on  each  segment.  Abdomen  brown  irrorated  with  darker 
brown.  Legs  brown-whitish,  with  some  brown  irroration;  an- 
terior pair  fuscous  annulated  with  brown- whitish.      Forewings 
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triangular,  costa  moderately  arched,  apex  round-pointed;  termen 
bowed,  oblique,  crenulate,  10  and  1  I  coincident,  not  anastomos- 
ing (2(J);  pale  brown,  markings  fuscous;  first  and  median  lines 
not  apparent;  an  ill-defined,  roundish,  discal  spot  beneath  mid- 
costa;  postmedian  line  represented  by  minute  streaks  on  veins, 
from  f  costa  to  before  mid-dorsum;  an  interrupted,  whitish, 
dentate,  subterminal  line,  edged  anteriorly  with  fuscous;  a  ter- 
minal line  interrupted  on  veins,  thickened  between  veins;  cilia 
brownish^  apices  whitish.  Hindwings  with  termen  slightly 
rounded,  sharply  dentate;  colour  as  forewings,  but  with  median 
line  defined,  and  succeeded  by  an  oval  discal  spot  in  disc  before 
middle.  Underside  brown- whitish,  with  pale  fuscous  irroration; 
fuscous  discal  spots  and  terminal  line. 

Tasm.  :  Mt  Wellington,  in  October;  Hobart,  in  November; 
two  specimens,  sent  by  Mr.  Geo.  Lyell. 

35.  EcTKOPis  PRisris. 

Ectronis  prisl.is  Mevr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  189 J, 
p.625. 

Forewings  with  10  and  11  stalked,  their  common  stalk  anas- 
tomosing (1  (J),  or  connected  ( 1  (J )  with  12,  or  free  (2(J,  I9),  or 
anastomosing  with  12  and  10  anastomosing  with  9  (1(J,  1^). 

Q.  :  Duaringa,  Maryborough,  Caloundra,  Stradbroke  Island, 
Coolangatta.  —  N.S.W.:  Newcastle,  Sydney.-  Vic. :  Melbourne, 
Beaconsfield. 

36.tECTR0PIS    ARGALEA. 

Ectropis  ai-galea  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891, 
p.627. 

N.S.W.:  Sydney. 

37. t Ectropis  isombra. 
Ectrojns  Isomhra  Meyr.,   Proc.   Linn.  Soc.  N.  S.  Wales,  1891, 
p.627. 

Q.:  Duaringa,  Brisbane. 

38.  Ectropis  exsuperata. 
Boarmia  exsuperata  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 393.   Tephro- 
sia  disposita   Wlk.,  op.  cit,,   xxi.,  p. 421.       Ectropis    exsupe7'ata 
Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p.628. 
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Forewings  with  10  and  11  coincident,  not  anastomosing  (2^, 
69). 

N.Q.:  Herberton.  -  Q.:  Nambour,  Brisbane,  Mt.  Tambourine, 
Toowoomba.  — N.S.W.:  Newcastle,  Sydney.  — Vic:  Melbourne. — 
Tasm.:  Ulverstone.  — S.A.:  Mt.  Lofty. 

39.  ECTROPIS    DESUMPTA. 

Tephrosia  de^nmpta  Wlk.,  Cat.  Brit.  Mus.,  xxi ,  p. 420.  La- 
rentiaferaria  Wlk.,  oj:).  cif.,  p.  1672. 

(J9.  24-29  mm.  Head  pale  fuscous.  Palpi  1  J;  fuscous.  An- 
tennae pale  fuscous:  in  ^  with  two  pairs  of  fine,  minute  teeth  to 
each  segment,  giving  rise  to  tufts  of  hmg  cilia  (5).  Thorax  fus- 
cous. Abdomen  whitish  irrorated  with  fuscous  except  on  apices 
of  segments.  Legs  ochreous-whitish;  anterior  pair  fuscous  annu- 
lated  with  whitish;  posterior  tibiae  in  ^  not  dilated.  Forewings 
triangular,  costa  straight  to  j,  thence  gently  arched,  apex 
rounded,  termen  slightly  bowed,  oblique;  10  and  11  coincident, 
not  anastomosing  {2^,  4^);  whitish  rather  densely  irrorated  with 
fuscous,  lines  fuscous;  first  line  at  J,  outwardly  curved,  indis- 
tinct; a  minute,  linear,  discal  mark  at  f;  a  sinuate,  dentate, 
median  line  more  or  less  distinct;  a  similar,  more  distinct,  some- 
times blackish  line  from  |  costa  to  |  dorsum;  a  whitish,  dentate, 
subterminal  line  edged  anteriorly  with  fuscous;  a  terminal  series 
of  fuscous  dots;  cilia  whitish,  more  or  less  barred  with  fuscous. 
Hindwings  with  termen  rounded,  crenulate;  colour  as  forewings, 
but  with  markings  obsolete  on  costal  half  of  disc,  which  is 
whitish.  Underside  whitish,  with  obscure  fuscous  lines,  and  a 
terminal  band  on  forewing. 

Q.:  Gayndah,  Nambour,  Brisbane;  in  March  and  April. — 
N.S.W.:  Sydney  (according  to  Walker). 

40.ECTROPIS    SABULOSA. 

Ectropis  sabidosa  Warr.,  Nov.  Zool.,  1897,  p. 94. 

(^9.  32-50  mm.  Head  whitish-ochreous:  face  with  a  trans- 
verse fuscous  bar  beneath  antennae.  Palpi  dark  fuscous,  apex, 
internal  surface,  and  lower  edge  whitish-ochreous.  Antennae 
whitish-ochreous;  in  ^  with  minute  dentations  bearing  tufts  of 
long  cilia,  two  to  each  segment.     Thorax  pale  greyish-ochreous. 
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Abdomen  whitish-ochreous,  with  some  fuscous  scales  on  dorsum, 
sometimes  forming  transverse  bars  on  basal  segments.  Legs ' 
whitish-ochreous,  with  some  fuscous  scales;  internal  surfaces  of 
apical  half  of  femora  and  whole  of  tibiae  and  tarsal  joints  dark 
fuscous  except  at  apices  of  each.  Forewings  triangular,  costa 
gently  arched,  apex  rounded,  termen  bowed,  oblique;  10  and  11 
stalked  more  shortly  than  usual  in  this  genus,  free  (9 (J),  10  and 
11  coincident,  free(49);  ochreous-whitish  largely  suffused  with 
pale  greyish-ochreous  ;  markings  fuscous  ;  a  curved  line  at  ^ 
represented  usually  by  three  dots  on  costa,  dorsum,  and  in  disc; 
median  line  represented  by  a  costal  spot  only;  postmedian  line 
distinct,  sinuate,  dentate,  from  |  costa  to  mid-dorsum;  a  fine, 
whitish,  dentate,  subterminal  line,  usually  very  indistinct,  pre- 
ceded by  several  fuscous  spots,  of  which  two  above  middle  lie 
close  together;  a  terminal  series  of  dots;  cilia  ochreous-whitish. 
Hindwings  with  termen  well-rounded;  colour  as  forewings.  Un- 
derside  ochreous-whitish,  with  indistinct,  pale  fuscous  mottling. 
N.Q. :  Thursday  Island,  Cairns,  Ingham,  Townsville.-  Q.  : 
Gayndah,  Brisbane.      Also  from  Celebes  and  Amboyna. 

41.  ECTROPIS    HEMIPROSOPA. 

Ectropis  hemiprosopa  Turn.,  Trans.  Roy.  Soc.  S.  Aust.,  1904, 
p.230. 

Closely  allied  to  the  following  but  greyer,  the  fuscous  lines 
and  dots  much  less  pronounced,  and  the  upper  half  of  face  dark 
fuscous.  The  neuration  is  also  different.  Forewings  with  10 
and  11  coincident  and  free(2(J),  or  anastomosing  with  12  (I9), 
or  connected  with  9  (1(J),  or  anastomosing  with  12  and  connected 
with  9  (1(J,  29),  or  anastomosing  with  both  12  and  9  (I9). 

N.Q.:  Innisfail,  Townsville.— Q  :  Nambour,  Brisbane. 

42.  Ectropis  camelaria. 

Boarmia  camelaria  Gn.,  Lep.,  ix.,  p. 256.  Cleora  velutiiiaria 
Wlk.,  Cat.  Brit.  Mus.,  xxxv.,  p.  1580.  Ectropis  camelaria  Meyr., 
Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p.630. 

I  have  one  male  from  Herberton,  in  which  all  the  pectinations 
are  forked,  except  the  most  basal,  which  are  double,  exactly  as 
in  E.  hemiprosopa.      It  is   not   unusual   for  a  few  of  the  most 
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apical  pectinations  to  be  forked.      Forewings  with   10   and   11 
"long-stalked,  their  common  stalk  connected  with  12,  and  10  con- 
nected with   9  (G(J,  49),  or  similar  but   10  anastomosing  with  9 

(19)- 

N.Q.  :   Herberton  — Q.  :  Duaringa,    Bundaberg,  Gympie,   Oa- 
loundra,  Brisbane,  Black  butt.  — JS'.S.W. :   Newcastle. 

43.  ECTROPIS  MNIARA,  11. Sp. 
[ivuipo^,  mossy. 
(J.  30-33  mm.  Head  pale  greenish;  face  sometimes  suffused 
Nvith  pale  fuscous.  Palpi  1|;  ochreous-whitish,  towards  apex 
fuscous.  Antennte  ochreous-whitish;  in  ^  dentate,  with  two 
pairs  of  tufts  of  moderate  cilia  (1)  on  each  segment.  Thorax 
greenish.  Abdomen  greenish-ochreous;  sometimes  with  paired, 
darker  dots  on  dorsum  of  basal  segments.  Legs  ochreous-whitish; 
anterior  and  sometimes  middle  tibise  and  tarsi  broadly  banded 
with  fuscous.  Forewings  triangular,  costa  gently  arched,  apex 
rounded,  termen  bowed,  oblique;  10  absent,  11  from  cell,  not 
anastomosing  (4(J);  whitish  irrorated  with  greenish,  and  with 
obscure  greenish  lines;  an  obscurely  double  line  at  J,  outwardly 
curved,  somewhat  dentate;  a  similar  median  line;  a  postmedian 
line  from  |  costa,  becoming  closely  appressed  to  median  line  in 
mid-disc,  and  continued  parallel  to  it  to  dorsum;  an  interrupted 
subterminal  line  containing  a  larger  double  spot  beneath  costa;  a 
terminal  series  of  dark  fuscous  dots;  cilia  whitish.  Hindwings 
with  termen  rounded,  crenulate;  colour  as  forewings  but  first  line 
single,  and  succeeded  by  a  pale-centred,  median,  discal  spot  at  f . 
Underside  whitish. 

N.Q.:  Herberton  and  Evelyn  Scrub,  in  December  and  January; 
three  specimens,  received  from  Mr.  F.  P.  Dodd. — N.S.W.:  Dor- 
rigo,  in  November;  one  specimen,  in  Coll.  Lyell,  received  from 
Mr.  R.  J.  Tillyard;  rather  darker,  and  with  some  short,  blackish 
streaks  on  lines. 

44.  EcTROPIS    ODONTOPHORA,   n.Sp. 
uSo\'ro(fiOi)0's,  bearing  teeth;  in  allusion  to  postmedian  line  of  forewings. 
g.  26-27  mm.      Head  brown-whitish.      Palpi  rather  long  (2^); 
brown,  sharply  white  towards  base  beneath.      Antennii?  whitish; 
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in  (J  with  two  short  teeth  on  each  segment,  gi\'ing  rise  to  tufts 
of  long  cilia  (6).  Thorax  brown-whitish.  Abdomen  whitish. 
Legs  whitish;  anterior  pair  brownish.  Forewings  triangular, 
costa  straight  to  jj,  thence  moderately  arched,  apex  rounded, 
termen  slightly  bowed,  oblique;  10  and  11  coincident,  not  anas- 
tomosing (2(J);  brown-whitish,  markings  brown  mixed  with  fus- 
cous; an  outwardly  curved  line  from  i  costa  to  |-  dorsum;  another 
sinuate  at  first  outwardly  then  inwardly  about  middle,  preceded 
by  a  subcostal  discal  dot;  a  postmedian  line  from  J  costa  to  | 
dorsum,  with  a  strongly  marked  double-tooth,  posterior  pro- 
jection in  middle ;  a  subterminal  dark  line ;  some  indistinct 
terminal  dots;  cilia  whitish.  Hind  wings  witli  termen  rounded; 
colour  as  forewings  but  without  first  line.  Underside  whitish, 
almost  without  markings. 

N.Q.:  Kuranda,  in  July;  and  Nelson,  near  Cairns;  two  speci- 
mens, received  from  Mr,  F.  P.  Dodd,  and  Mr.  E.  Jarvis. 

Gen.  18.  P  a  c  h  y  p  l  o  c  i  a. 

Paehyplocia  AVarr.,  Nov.  Zool.,  1896,  p.404. 

Face  smooth.  Tongue  well-developed.  Palpi  moderate,  por- 
rect,  densely  hairy  beneath;  terminal  joint  very  short,  obtuse. 
Antenna?  of  (J  bipectinate,  towards  apex  simple.  Thorax  with  a 
small  posterior  crest,  hairy  beneath.  Femora  glabrous;  posterior 
tibije  of  ^  not  dilated.  Fore  wing  of  $  with  large  fovea;  10  and 
1 1  coincident  or  long-stalked,  free  or  anastomosing  with  1 2  and 
9.  Hindwings  in  ^  with  dorsum  thickened  and  rolled  over  on 
upper  surface;  neuration  normal.      Type,  P.  yriseata  Warr. 

The  peculiar  hindwings  of  the  ^  are  the  chief  distinguishijig 
point  from  Hoarmia. 

45.  Pachyplocia  griseata. 

P achy 2^locia  yriseata  Warr.,  Nov.  Zool.,  1896,  p.404. 

Antennal  pectinations  of  $  3,  apical  V  simple.  Forewings 
with  10  and  11  coincident,  not  anastomosing  (3(J),  coincident 
and  anastomosing  with  12  and  9  (I9),  long-stalked  and  10  anasto- 
mosing with  9  (I9). 

N.Q.:  Cooktown,  Cairns,  Herberton. — Q.:  Caloundra,  Brisbane, 
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Gen.  1 9.  S  c  I  o  G  L  Y  p  T  I  s . 

Scioglyj-ttis  Meyr.,  Proc.  Linn.  8oc.  N.  8.  Wales,  1891,  p. 593. 

Frons  with  a  corneous,  anterior  projection.  Tongue  well- 
developed.  Palpi  rather  long,  porrect,  shortly  rough-haired 
beneath;  terminal  joint  very  short,  concealed.  Antennae  in  ^ 
bipectinate,  apex  simple.  Thorax  with  a  small,  bifid,  posterior 
crest;  hairy  beneath.  Femora  glabrous;  posterior  tibi?e  in  ^ 
sometimes  dilated.  Forewings  in  ^  with  well  marked  fovea;  10 
and  1 1  stalked,  their  common  stalk  connected  by  a  bar  (which 
may  be  of  some  length)  with  12.     Hindwings  normal. 

A  simple  development  of  the  Mthina-section  of  Boarinia,  dis- 
tinguished by  the  frontal  process;  there  is  also  a  small  thoracic 
crest.  I  restrict  this  genus  to  S.  lithinopa  Meyr.,  which  I  regard 
as  the  type. 

46.  SCIOGLYPTIS    LITHINOPA. 

Scioylyptis  lithinopa  Meyr.,  Proc.  Linn.  Soc.  N.  S.Wales,  1891, 
p.593. 

Palpi  slightly  over  2,  with  the  apical  hairs  turned  downwards. 
Forewings  with  10  and  11  long-stalked,  their  stalk  connected  by 
a  bar  with  12  (2^,  3$). 

N.Q.:  Townsville,  in  February. — Q.:  Brisbane,  in  November 
and  February. — N.S.W.:  Sydney,  in  April. 
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DESCRIPTION  OF  A  NEW  TIGER-BEETLE  FROM  THE 
NORTHERN  TERRITORY. 

By  Thomas  G.  Sloane. 

CiCINDELA    ^NEODORSIS,   ll.sp. 

Allied  to  C.  aurita  Sloaiie.  $.  Oval,  convex,  glabrous  (in- 
cluding sternal  sidepieces  and  posterior  coxtc);  prothorax  with  a 
stout,  obtuse,  subprominent,  antebasal  node  on  each  side.  Head, 
prothorax,  disc  of  elytra  and  undersurface  cupreous;  ventral  seg- 
ments 1-5  with  fiery  reflections,  sixth  ventral  segment  testaceous; 
elytra  with  a  lacteous  margin  (except  beside  scutellum),  this 
margin  narrow  on  sides  of  base,  becoming  wider  backwards  from 
shoulder  to  apex  (thus  causing  the  cupreous  discal  ai'ea  to  be 
triangular  in  shape),  sutural  and  apical  border  metallic;  labrum 
and  base  of  mandibles  lacteous;  palpi  pallid  with  apex  viridescent; 
antennae  with  two  basal  joints  green,  third  and  fourth  joints 
testaceous  towards  base,  green  at  apex,  joints  5-11  light  brown 
with  pale  pubescence;  coxte  and  tibife  testaceous,  apex  of  tibise 
viridescent,  tarsi  with  joints  1-4  testaceous  (apex  viridescent), 
fifth  joint  dark  with  virescent  tinge. 

Head  wide  (3 '5  mm.  across  eyes),  coarsely  shagreened,  longi- 
tudinally striolate  and  lightly  concave  between  eyes.  Prothorax 
very  coarsely  shagreened,  broader  than  long  (2*15  x  3*1  mm.), 
hardly  wider  at  middle  than  at  posterior  nodes  (3  mm.),  con- 
stricted anteriorly  by  the  strongly  marked  transverse  line,  rather 
depressed  on  disc,  lightly  declivous  to  sides;  posterior  transverse 
line  defining  a  depressed  basal  area,  lightly  marked;  sides  strongly 
ampliate  behind  anterior  transverse  line,  subparallel  (a  little 
rounded)  towards  posterior  nodes;  apex  with  a  well-marked 
border;  posterior  nodes  a  little  before  the  base,  wide,  obtuse,  a 
little  prominent,  not  directed  backwards.  Elytra  oval  (75  x  4'7 
mm.);    discal    metallic  area  strongly   and  deeply  punctate,    the 
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punctures  becoming  finer  towards  apex  ;  lacteous  lateral  area 
covered  with  shallow  punctuies  (these  punctures  large  near 
metallic  area,  and  becoming  fine  towards  margins  of  elytra). 
Length  12,  breadth  4*7  mm. 

Hab. — Northern  Territory.  One  specimen  ticketed  "Flooded 
area,  King  River,  N.T.;  W.  McLennan;  24.12.15";  in  National 
Museum,  Melbourne. 

This  is  one  of  the  most  distinct  Australian  species  of  Cunndehi; 
it  is  the  only  member  of  the  C.  tefr<ujramma-'^YO\\\)  with  the 
elytra  having  a  wide  testaceous  margin  and  a  large,  compact, 
triangular,  discal,  metallic  area  without  any  lacteous  spots  or 
stripes.  It  has  the  head  and  prothorax  more  sti'ongly  shagreened, 
and  the  elytra  more  strongly  punctate  than  any  other  species  of 
the  group;  the  posterior  nodes  of  the  prothorax  are  somewhat  as 
shown  in  Mr.  Lea's  figure  of  the  prothorax  of  C.  alholineata 
Macl.,  (Proc.  Linn.  Soc.  N.  S.  Wales,  1906,  PI.  xxx.,  fig.lOl), 
but  are  rather  more  obtuse  and  less  pi'ominent. 
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OX  THE  END08KELET0N  OF  THE  HE.VD,  THE  AN- 
TERIOR COX^,  AND  THE  AXTERIOR  COXAL 
CAVITIES  IN  THE  FAMILIES  CARABID^  AND 
CTCINDELTD^.  (Colkoptera). 

By  Thomas  G.   vSloane. 

i.  Endoskeleton  of  head. 

In  the  CaiabicUt'  and  Cicindelicla^,  there  is  a  cliitinoiis  endo- 
skeleton, M'hich  defines  the  buccal  cavity  behind.  This  endo- 
skeleton has  the  form  of  a  thin,  narrow,  median  plate  of  chitin, 
which  gives  off  four  slender  supports,  one  from  each  angle;  two 
of  these  extend  upwards,  and  attach  themselves  to  the  inner 
side  of  the  front  behind  the  clypeus;  and  two  extend  downwards, 
uniting  with  the  submentum.  The  result  is  that  the  endoskeleton 
has,  roughly,  the  form  of  the  figure  8,  or  of  two  arches  (the  upper 
one  inverted)  united  in  the  middle  by  a  flat,  somewhat  quad- 
rangular plate.  The  tesophagus  passes  through  the  lower  arched 
opening.  The  endoskeleton,  on  its  anterior  side,  helps  to  support 
the  muscles  of  the  mouth-parts;  especially,  in  the  case  of  the 
lower  arch,  those  of  the  maxilhe  and  labium.  Attention  is  now 
drawn  to  the  difference  in  the  manner  in  which  the  lower  sup- 
ports of  the  endoskeleton  unite  with  the  exoskeleton  in  the 
Carabidse  and  Cicindelidne. 

Carabidie. — Lower  supports  attached  wholly  to  the  submentum, 
but  not  to  the  lobes  of  the  mentum. 

6*^c^nc/e/^o?<:c.— Lower  supports  attached  to  the  submentum,  and 
also  to  the  lobes  of  the  mentum,  these  being  raised  inwards  to 
meet  them. 

The  endoskeleton  of  the  head  in  insects  has  been  very  fully 
treated  by  A.  Berlese  ("Gli  Insetti,"'  chapter  on  'Endoscheleton 
del  Capo').  I  am  indebted  to  Mr.  R.  J.  Tillyard  for  this  in- 
formation, but  I  have  not  had  an  opportunity  of  consulting  this 
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great  work.       It  is  only  as  a  character  helping  to  differentiate  the 

Carabida;  from  the  Cicindelidai  that  reference  is  here  made  to  it. 

ii.  Anterior  Coxce. 

It  is  not  proposed  to  go  carefully  into  the  anatomy  of  the 
anterior  coxae,  with  their  marked  difference  of  inset  in  the  coxal 
cavities,  between  the  Carabidtie  and  Cicindelidse.  The  following 
are  the  main  differences  between  these  families. 

Carabidce. — Axis  of  anterior  coxa  obliquely  longitudinal,  points 
of  articulation  with  coxal  cavity  at  ends  of  joint,  both  these 
points  hidden  ;  posterior  articulation-point  prominent,  placed 
beside  and  behind  the  socket  to  receive  the  trochanter. 

Cicindelidce. — Axis  of  anterior  coxa  transverse,  points  of 
articulation  opposite  one  another ;  external  articulation-point 
small,  visible,  placed  above,  anterior  to,  and  distant  from,  the 
socket  to  receive  the  trochanter. 

iii.  Anterior  Coxal  Cavities.. 

The  coxal  cavities  of  the  Cicindelidse  have  been  fully  treated 
by  Dr.  Walther  Horn;"^  therefore,  only  those  of  the  Carabidce 
are  here  dealt  with. 

There  are  two  distinctive  and  well  known  forms  of  the  anterior 
coxal  cavities  of  this  family:  (1)  closed  cavities,  where  the  inter- 
coxal  part  of  the  prosternum  and  the  epimera  meet  behind,  and 
completely  enclose  the  coxal  cavities;  (2)  open  cavities,  where 
the  intercoxal  part  of  the  prosternum  and  the  epimera  do  not 
meet  posteriorly,  but  leave  the  coxal  cavities  open  behind. 

(1)  Three  forms  of  the  closed  cavities  are  known  to  me,  viz.,  («) 
the  Scar  it  id-form  (typified  in  the  genus  Scarites),  (h)  the  Pseudo- 
niorphid-fvrnt  (typified  in  the  genus  Silphoiriorpha),  (c)  the  Ojho- 
2)hrou-forin  (occurring  only  in  the  genus  Omophron). 

(a).  Scaritid  form. — At  least  two  modifications  of  this  type  of 
the  anterior  coxal  cavities  are  to  be  met  with — the  single  form., 
in  which  the  opening  of  the  cavity  inwards  is  single  (this  is  the 
usual  form  in  the  Carabida;),  and  the  doable  form,  in  which  the 
inward  opening  of  the  cavity  is  divided  by  a  narrow,  transverse, 

*  Cf.  Dr.  Walther  Horn,  in  Wytsman's  Genera  Insectorum.  Col.  Ade- 
phaga,  Subfain.  Cicindelidte.     Fasc.  82A,  pp.  19-22,  Taf.4,  figs. 28-48. 
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chitinous  strip.  (The  double  form  is  more  recent  than  the 
single  form). 

Single  fortn  of  closed  cavity. — Intercoxal  declivity  present 
behind  coxa^,  its  sides  more  or  less  prominent,  and  meeting  epi- 
meron  to  enclose  the  cavity ;  chitinous  partition  completely 
separating  cox?e,  thin  in  middle,  explanate  on  upper  side,  and 
forming  a  wide  support  for  the  peduncle  of  the  body,  which  may 
be  called  the  intercoxal  jjlate;  anterior  extremity  of  intercoxal 
plate  more  or  less  transverse,  often  with  two,  narrow,  chitinous 
processes  projecting  forward  (the  apical  parts  of  the  intercoxal 
plate  help  to  support  the  muscles  of  the  legs,  and  are  found 
throughout  the  whole  of  the  Carabida?). 

Double  form  of  closed  cavity. — Intercoxal  parts  of  prosternum 
formed  generally  as  in  the  closed,  single  form,  but  with  the 
chitinous,  transverse,  apical  piece  of  the  intercoxal  plate  produced 
on  each  side  to  meet  the  epimeron,  and  dividing  the  inner  opening 
of  the  cavity  into  two,  viz.,  an  anterior  opening,  through  which 
the  muscles  and  nerves  of  the  leg  pass  into  the  prothorax,  and  a 
posterior  opening  between  the  intercoxal  plate  and  the  epimeron, 
the  posterior  opening  apparently  having  no  functional  utility. 
The  double  form  of  closed,  anterior,  coxal  cavities  occurs  through- 
out the  family  Cicindelidie,  as  well  as  in  the  Tribes  Lebiini, 
Helluonini,  Brachynini,  and  others  of  the  Carabida?. 

(6).  Pseudomorphid  form. — Anterior  coxal  cavities  with  a 
single  opening  inwards,  intercoxal  declivity  present,  projecting 
backwards  and  supporting  peduncle  of  body;  chitinous  partition 
completely  separating  coxte,  intercoxal  plate  very  short;  epimei'a 
uniting  with  apex  of  intercoxal  plate  to  close  the  cavities  behind. 
This  form  occurs  only  in  the  subfamily  PseudomorphinHB. 

(c).  Omophronform. — Anterior  coxal  cavities  closed  behind  by 
the  union  of  the  epimera  with  a  narrow,  erect  process  extending 
from  each  side  of  the  apex  of  the  point  of  the  prosternum;  inner 
opening  single;  peduncle  of  body  supported  by  the  point  of  the 
prosternum;  no  intercoxal  declivity  or  intercoxal  plate  present; 
intercoxal  partition  reduced,  inner  side  almost  vertical,  narrow 
anteriorly,    dividing    into    two   ridges    at    middle,    these    ridges 
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uniting  on  each  side  with  point  of  prosteinum  inward  from  apex; 
anterior  coxye  contiguous.  Xote. — In  the  genus  Oviophron,  the 
mesosternum  has,  on  each  side  of  the  apex,  a  small  cavity,  which 
helps  to  support  the  anterior  coxa.* 

(2).  Open  anterior  coxal  cavities.  Genus  Pamhorus.  Anterior 
coxal  cavities  open  behind;  inner  opening  single;  peduncle  of 
body  supported  by  the  point  of  the  prosternum;  no  intercoxal 
declivity  or  intercoxal  plate  present;  intercoxal  partition  greatly 
reduced,  inner  side  narrow,  oblique;  anterior  coxa>  contiguous. 
This  is  the  form  in  the  Tribes  Trachypachini,  Carabini,  Nebriini, 
Pamborini,  and  Hiletini.  Xofc. — In  the  Tribes  with  open  coxal 
cavities,  the  mesosternum  is  keeled  in  the  middle,  and,  on  each 
side  of  the  keel,  there  is  a  small  fossa  to  help  in  supporting  the 
anterior  coxa. 

The  usually  accepted  view  is,  that  open  anterior  coxte  are  the 
primitive  form  in  the  family  Carabidte,  but  Lameere  has  pub- 
lished his  belief  that  the  original  Carabidai  had  closed  anterior 
coxai.t  As  far  as  I  can  interpret  the  evidence,  it  does  not  sup- 
port the  current  view  that  the  open  anterior  coxal  cavities  are 
primitive.  Some  facts  which  have  weighed  with  me  are.  (l)The 
closed  form  is  that  of  the  family  Cicindelidjc,  and  is,  therefore, 
very  ancient  in  that  it  antedates  the  differentiation  of  the  Cara- 
bidte  and  Cicindelidye  from  the  prototypic  stem  from  ^^■hich  both 
were  derived.  (2)  The  form  of  the  juxtacoxal  parts  of  the  pro 
sternum  in  Omophrott  suggests  to  me  a  modification  by  reduction 
fiom  the  ordinary  closed  form.  (3)  In  the  open  form  of  coxal 
cavities,  the  process  of  reduction  seems  carried  still  further. 
J^ote. — I  cannot  think  that  the  supporting  fossae  of  the  meso- 
sternum are  the  primitive  Carabid-form,  seeing  that  similar  fossa' 
are  found  in  the  genus  Flati/chila,  in  the  Cicindelidtt^,  where  they 
are  not  the  original  type. 

*  Cf.  Dr.  Walther  Horn,  &p.  cit.,  pp.  17  and  19,  for  remarks  on 
Omophron;  and  Taf.  4,  fig. 29,  for  a  drawing  of  the  prothorax  showing  the 
basal  socket  and  coxal  cavities  in  Omophron. 

t  Ann.  Soc.  Ent.  Belg.,  1900,  p.37o.  Quoted  by  Dr.  Horn,  /.c,  p.  69. 
I  have  not  seen  Lameere's  work,  which  I  know  only  from  Dr.  Horn's 
citation. 
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ORDINARY  MONTHLY  INIEETING. 
August  27tb,   1917. 
Dr.  H.  G.  Chapman,  President,  in  tlie  Chair. 
The   Donations   and    Exchanges   received    since   the    previous 
Monthly  Meeting  (2oth  July,  1917),  amounting  to  5  Vols.,  23 
Parts  or  Nos.,  4  Bulletins,  1  Report,  and  3  Pamphlets,  received 
from   28  Societies,  etc.,  and   two  private  donijrs,  were  laid  upon 
the  table. 

NOTES    AND    EXHIBITS. 

Mr.  Froggatt  exhibited  fresh  specimens  of  the  two  connnon 
grain-weevils  from  wheat-stacks  at  Melbourne  and  Sydney.  It 
has  been  customary  hitherto  to  record  the  common  grain-weevil 
as  Calmidra  or\jzw  Linn.  This  is  correct  as  far  as  Sydney  is 
concerned;  but,  on  examining  a  number  obtained  from  wheat- 
stacks  at  Port-  Melbourne,  these  were  found  to  be  all  wheat- 
weevils,  Calaudra  yraiiaria^  a  distinct  species,  that  is  unknown 
or  very  rare  in  Sydney.  Calaudra  oryzce  is  winged  and  can  tly, 
has  the  wing-covers  showing  four  light  blotches  on  the  br<jwn,  the 
punctures  down  the  parallel  striju  close  together,  and  the  punc- 
tures on  the  prothorax  rounded  and  chjse  together.  Calaudra 
(jranaria  is  wingless  and  cannot  Hy,  and  the  wing-covers  are  of  a 
uniform  dark  brown  tint,  with  the  punctures  on  the  prothorax 
oblong.  Both  are  cosmopolitan  in  their  range,  but  the  first- 
named  is  the  common  Indian  species. 

Mr.  Fletcher  showed  very  complete  suites  of  specimens  of  the 
three  crimson-flowered  kinds  of  Callistemon  to  be  found  in  the 
neighbourhood  of  Sydney;  and  he  pointed  out  how  a  comparison 
of  their  characters  and  habitats,  and  of  the  conditions  under  which 
they  are  usually  associated,  favoured  the  view  that  the  correct 
interpretation  of  Mr.  Bentham's  statement  as  to  one  of  them  (C 
riyidus  R.Br.)  being  "intermediate"  between  the  other  two  (C. 
lanceolatns  D.C.,  and'C.  linearis  D.C.)  was,  that  it  is  a  natural 
hybrid.  After  the  President  and  Mr.  Cheel  had  offered  some 
remarks,  further  discussion  was  postponed  to  next  Meeting. 
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REVISION  OF  AUSTRALIAN  LEPIDOPTERA,  vi. 
By  a.  Jefferis  Turner,  M.D.,  F.E.S. 

(Continued  from  p. 3 3 6.) 

Gen.  20.  B  o  a  r  m  i  a. 

Boannia  Treit.,  Eur.  Schmet.,  v.,  ii.,  p. 433.  Selidoseina  Hb., 
Verz.,  p.299;  Meyr.,  Proc.  Linn.  Sec.  N.  S.  Wales,  1891,  p.594 
(partim). 

Face  not  projecting,  smooth,  or  slightly  hairy.  T(mgue  well- 
developed.  Palpi  moderately  long,  porrect  or  somewhat  ascend- 
ing, rough-scaled  or  hairy  beneath;  terminal  joint  short,  obtuse. 
Antennae  in  $  bipectinate,  towards  apex  simple.  Thorax  not 
crested,  hairy  beneath.  Femora  glabrous;  posterior  tibiae  in  $ 
sometimes  strongly  dilated,  with  internal  groove  and  tuft  of  hairs 
from  base.  Forewings  of  ^  with  well-developed  fovea;  10  and 
1 1  long-stalked  or  coincident,  their  common  stalk  often  connected 
with  12,  10  sometimes  connected  with  9,  or  rarely  11  apparently 
from  12,  not  connected  with  10.      Hind  wings  normal. 

Type,  B.  roboraria  Schiff.,  from  Europe. 

The  occasional  connection  of  veins  9  and  10  presents  no  dif- 
ficulty, but  the  relations  of  veins  10,  11,  and  12  demand  special 
attention.  Veins  11  and  10  may  be  stalked,  as  in  Fig.  4;  or 
completely  coincident,  as  in  Fig.  5.  In  the  first  instance,  1 1  may 
♦Z  »i  ^il     ^ 


10 


y'y^A.  Fig.  5.  Fig.  6. 

be  connected  with  12  by  a  short  anastomosis,  as  in  Fig.  6;  or  by 
a  bar,  often  of  considerable  length,  as  in  Fi^.  7,  every  gradation 
between  these  two  being  observable.  This  bar  unites  12  with 
the  common  stalk  of  11  and  10  shortly  before,  or  at  tlieir  bifur- 
cation;   11    is  never   connected   with    12   after   their   sepai-ation 
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(except  in  one  very  abnormal  example).  Sometimes  one  is 
tempted  to  imagine  that  the  base  of  vein  1 1  has  disappeared,  and 
that  the  long  bar  represents  part  of  that  vein  after  anastomosis 
with  12;  but  an  examination  of  a  series  of  specimens  will  show 
that  this  is  not  the  case;  the  bar  is  merely  an  anastomotic  union, 
iX      _  _^_^,^   «2  ^^^^^  n 

lli-io  'K     "L- ll-f'o 


Fig.  7.  Fig.  8.  Fig.  9. 

which  has  become  lengthened  out.  When  10  and  11  are  com- 
pletely coincident,  they  may  anastomose  with  12,  as  in  Fig.  8; 
or  by  a  bar,  as  in  Fig.  9.  These  six  figures  represent  all  the 
varieties  present  in  the  great  majority  of  species.  But,  occasion- 
ally, a  puzzling  variety  occurs  as  in  Fig.  10  {Jj.  suasaria);  here 
12  _,  a 

10 
Fig.  10.  Fig.  11.  Fig.  12. 

11  arises  apparently  from  12,  and  is  not  connected  with  10. 
Fortunately  the  neuration  of  the  other  forewdng  of  the  same 
specimen.  Fig.  1 1 ,  explains  the  anomaly.  Here  the  oblique  con- 
necting bar  just  touches  the  bifurcation  of  10  and  11;  in  the 
abnormal  wqng,  the  connection  has  not  developed,  and  the  oblique 
bar  has  captured  the  origin  of  vein  11,  which  is  now  in  two  dis- 
connected pieces,  the  basal  portion  being  fused  with  10.  I  have 
three  examples  of  the  new  species,  B,  nyctoj^ora,  which  are  even 
more  instructive.  In  one  9,  10  and  11  are  long-stalked  and 
free,  as  in  Fig.  4;  in  one  $,  they  are  connected  with  12,  as  in 
Fig.  7,  except  that  the  bar  is  short;  but,  in  another  ^,  the  neu- 
ration is  of  the  type  of  Fig.  10,  veins  11  and  10  being  more  closely 
approximated  but  not  connected.  In  the  other  fore  wing  of  the 
same  ^,  10  and  11  are  long-stalked;  after  their  division,  11 
almost  immediately  runs  into  the  connecting  bar  with  which  10 
anastomoses  a  little  further  on;  later,  the  two  veins  again  separate 
(Fig.  9).  This  abnormality  clearly  demonstrates  the  correctness 
of  my  interpretation  of  figures  7,  10,  and  11. 
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47.  BOARMIA    CLARISSA. 

Asjnlafp!^  Clarissa  Butl.,  Trans.  Eiit.  Soc,  1886,  p.438.  Cosym- 
hia  Clarissa  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p.592. 

Forewings  with  10  and  11  coincident  and  free  (3(J,  I9),  or 
anastomosing  with  12  (1(J,  4 9). 

N.Q.:  Stannary  Hills,  Charters  Towers. — Q. :  Peak  Downs, 
Duaringa,  Bundaberg,  Gayndah,  Brisbane,  Coolangatta,  Nan- 
ango.  — N .S.  W. :  Tabulam. 

48.  BOARMIA    PENTHEARIA. 

Selidosema  'pmithearia  Gn.,  Lep.,  x.,  p.  146.  Tpphrina  adnsta- 
ria  Wlk.,  Cat.  Brit.  Miis.,  xxxv.,  p.  1661.  Panagra  rupicolor 
Butl.,  Trans.  Ent.  Soc,  1886,  p.437.  Cosymhia  rupicolor  Meyr., 
Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p.591.  C.  pputhearia  Meyr., 
op.  cit.,  p.592. 

C.  rnjncolor  is  a  common  varietal  form  of  this  species.  Fore- 
wings  with  10  and  11  coincident  and  free  (4 ^J,  79),  or  connected 
with  12(19),  or  connected  with  12  and  9(1  (J,  I9). 

Q.:  Rockhampton,  Duaringa,  Peak  Downs,  Eidsvold,  Gayndah, 
Brisbane,  Warwick,  Stanthorpe,  Miles. — W.A. :  Perth,  York, 
Geraldton. 

49.   BOARMIA    LEUCOPLECTA. 

Selidosema  leucoplecfa  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1891,  p.607. 

Forewings  with  10  and  11  coincident  and  free  (19)-  Mr. 
Meyrick  records  two  males  in  which  10  and  11  are  coincident, 
and  anastomose  with  9. 

Vic:  Melbourne. 

50.  BOARMIA    LITHINA. 

Scioglyptis  lithina  Warr.,  Nov.  Zool.,  1897,  p.99. 

(J9.  32-38  mm.  Head  ochreous-whitish;  face  brownish.  Palpi 
II;  ochreous-whitish.  Antennae  ochreous-whitish;  pectinations 
in  ^  6,  apical  ^  simple.  Thorax,  abdomen,  and  legs  ochreous- 
whitish.  Forewings  triangular,  costa  straight  to  near  apex,  apex 
round-pointed,  termen  bowed,  oblique;  10  and  11  long-stalked, 
their  stalk  connected  by  a  bar  with  12  (IJ^,  29),  or  similar  but 
10  connected  with  9(1  (J);  whitish-ochreous  partly  suffused  with 
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pale  brownish;  lines  slender,  brown,  strongly  oblique;  traces  of  a 
sub-basal  line;  antemedian  from  ^  dorsum  very  obliquely  out- 
wards, not  reaching  costa,  neaily  touching  discal  dot;  a  fuscous 
discal  dot  beneath  midcosta;  median  extremely  slender  or  obso- 
lete, not  reaching  costa ;  postmedian  from  mid-dorsum  very 
obliquely  outwards,  nearly  straight  or  slightly  wavy,  not  reach- 
ing costa;  sometimes  followed  by  a  parallel  line;  subterminal 
very  indistinct,  whitish,  dentate,  preceded  by  some  pale  fuscous 
dentations;  terininal  dots  minute  or  obsolete;  cilia  whitish,  bases 
ochreous-tinged.  Hind  wings  with  termen  gently  rounded;  colour 
as  forewings.  Underside  whitish-ochreous,  with  fuscous  discal 
dots  and  subapical  blotches,  and  sometimes  some  fuscous  strigula?. 
N.Q.  :  Cairns,  Mackay. — Q.  :  Brisbane,  Southport. — N.S.W.  : 
83'dney. 

51.  BoARiMIA  EUDELA,  n.sp. 
€r8/y/\.o<»,  very  distinct. 
9.36  mm.  Head  whitish;  face  brown.  Palpi  IJ;  whitish, 
uppei-  surface  towards  apex  brown.  Antenna^,  thorax,  abdomen, 
and  legs  whitish.  Forewings  triangular,  costa  straight,  apex 
round-pointed,  termen  bowed,  oblique;  10  and  11  long-stalked, 
connected  by  a  bar  with  12  at  their  point  of  bifurcation;  whitish; 
two  very  distinct,  brown-fuscous,  oblique  lines  from  dorsum,  not 
reaching  costa;  first  from  near  base  of  dorsum,  nearly  straight, 
ending  beneath  J  costa;  second  from  'i  dorsum,  slightly  wavj-, 
ending  beneath  f  costa;  a  very  fine,  brownish,  median  line  from 
I  dorsum,  scarcely  reaching  mid-disc;  a  short,  brown,  oblique 
streak  from  termen  beneath  costa;  an  indistinct  terminal  series 
of  brownish  dots  between  veins;  cilia  whitish.  Hindwings  with 
termen  rounded;  colour  as  forewings;  a  fine,  brown,  transverse 
line  from  ^  dorsum  not  reaching  costa;  two,  fine,  parallel,  brown 
lines  from  f  dorsum  not  reaching  costa;  terminal  dots  and  cilia 
as  forewings.  Underside  whitish;  some  fuscous  dots  on  costa  of 
forewings;  fuscous  discal  dots  and  subparallel  blotches  on  both 
wings. 

Closely  allied  to  7i,  /ifhina,    though   quite  distinct.      Type  iix 
Coll.  Lyell. 
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N.Q.:  Ingham;  one  specimen,  received  from  Mr.  E.  T.  Dunnegan. 

52.  BOARMIA    TKPHROLEUCA,   n.sp. 
recfypoXevKO^^  ashj'-white. 

9.  30  mm.  Head  grey-whitish,  with  a  few  fnscous  scales. 
Palpi  IJ;  whitish,  with  a  few  fuscous  scales.  Antenme  grey- 
whitish.  Thorax  grey-whitish,  with  a  few  fuscous  scales,  and 
slender,  transverse,  antemedian  and  median,  fuscous  lines.  Ab- 
domen grey-whitish.  Legs  whitish,  with  some  fuscous  irroration. 
Forewings  rather  narrowly  ti-iangular,  costa  straight  to  near  apex, 
apex  round-pointed,  termen  bowed,  oblique;  11  apparently  from 
12,  10  connected  with  9(1 9);  pale  grey  irrorated  with  white; 
some  fuscous  strigulations  on  costa,  with  a  larger  spot  at  |;  lines 
very  slender,  strongly  oblique,  dark  fuscous;  antemedian  from  ^ 
dorsum,  not  reaching  costa;  postmedian  wavy,  from  f  dorsum, 
not  reaching  costa:  median  line  faintl}"  indicated  in  pale  grey;  a 
dark  fuscous,  discal  dot  beneatli  mid-costa;  subterminal  whitish, 
dentate;  a  terminal  series  of  dark  fuscous  dots;  cilia  gre}^  apices 
and  an  interrupted  median  line  whitish.  Hind  wings  wdth  termen 
nearl}"  straight,  slightly  crenulate;  colour  as  forewings,  but  with- 
out first  line.  Underside  whitish,  with  discal  dots,  fine  median 
and  postmedian  lines,  and  broad,  fuscous,  terminal  bands,  leaving 
whitish  apical  and  tornal  blotches. 

Allied,  by  the  neuration,  to  the  preceding  species,  as  already 
explained. 

W.A.:  Cunderdin;  one  specimen,  taken  by  Mr.  R.  lUidge. 

53.B0ARMIA    SUASARIA. 

Boarmia  sitasaria  Gn.,  Lep.,  ix.,  p. 243.  B.  jjroposifa  Wlk., 
Cat.  Brit.  Mus.,  xxi.,  p. 390.  I'ephrosia  yratularia  Wlk.,  oj).  cit., 
xxi., p.41 5.  T.  j^TOjnnqiLaria  Wlk.,  o]).  cit.,  xxi.,  p.41 5.  (?)  moUisata 
Wlk. 

Forewings  with  10  and  11  coincident  and  free  (1  (J),  10  and  11 
long-stalked,  their  stalk  connected  by  a  bar  with  12(1(J),  or 
similar  but  10  connected  with  9  (3^).  In  addition,  I  have  a  ^ 
with  abnormal  neuration  on  one  side;  on  right  side,  10  and  11 
are  long-stalked,  and  connected  by  a  bar  with   12  at  their  point 
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of  bifurcation;  while,  on  the  left  side,  11  arises  apparently  from 
12,  and  is  not  connected  with  10;  as  previously  explained,  this 
abnormality  is  due  to  10  having  been  captured  by  the  anasto- 
motic bar,  and  the  obliteration  of  its  origin  from  12. 

N.Q.:  Herberton. — Q.:  Gympie,  Brisbane,  Towoomba. — N.8.W.. 
Newcastle,  Sydney. 

54.  BOARMIA  ATMOCYMA,  n.sp. 
aT/WKVjxo'i.  with  smokj'  waves. 
9.28  mm.  Head  gre}"- whitish;  face  fuscous,  lower  edge  grey- 
whitish.  Palpi  Ih  ;  fusc(nis-grey-whitish.  Antenna?  fuscous. 
Thorax  with  a  minute  crest  at  each  posterior  angle;  grey  mixed 
with  whitish.  Abdomen  gre\^  mixed  with  whitish,  apices  of  seg- 
ments narrowly  whitish;  beneath  white,  with  a  few  fuscous  scales. 
Legs  white  irrorated  and  suffused  with  fuscous-grey.  Forewings 
elongate-triangular,  costa  straight,  apex  rounded,  termen  bowed, 
oblique;  10  and  11  coincident,  free  (2 9);  grey  densely  irrorated 
with  white;  five  oblique  lines  from  dorsum  becoming  indistinct 
towards  costa;  first  from  ,V  dorsum,  very  fine,  blackish,  ending  in 
a  large,  blackish,  discal  dot  at  A;  second  from  |,  grey,  running 
into  discal  dot,  traceable  to  costa  beyond  middle;  third  from  near 
second,  blackish,  to  i  costa,  becoming  very  fine  and  acutely 
dentate  towards  costa  ;  fourth  from  before  mid-dorsum,  grey, 
parallel  to  third,  but  lost  in  disc;  fifth  from  |  dorsum,  fuscous, 
to  costa  near  apex,  dentate  towards  costa,  immediately  followed 
by  a  whitish  line  ;  a  fine,  blackish,  terminal  line,  thickened 
between  veins;  cilia  whitish  obscurely  barred  with  grey.  Hind- 
wings  with  termen  but  little  rounded:  colour  as  forewings;  with 
four  transverse  lines;  first  at  f^,  dark  fuscous;  second  and  third 
postmedian,  close  and  parallel;  fourth  blackish,  immediately  fol- 
lowed by  a  whitish  line.  Underside  whitish,  with  fuscous  irro- 
ration;  large,  postmedian,  discal  spots,  and  broad,  terminal  bands 
on  both  wings,  dark  fuscous;  the  band  on  fore  wing  ceases  before 
tornus. 

Type  in  Coll.  Lyell. 

N.Q. :   Prince  of  Wales  Island,  Torres  Straits;   in  June;  two 
specimens  (H.  Elgner). 

26 
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55.  fBOARMIA    AMPHICLINA. 

Selidospma  amphichna  Meyr.,   Proc.   Linn.  Soc.  N.  S.  Wales, 
1891,  p.599. 

N.S.W.:  Sydney. 

56.  fBOARMIA    EREMIAS, 

Selidosema  ei^emias  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891, 
p.600. 

N.S.W.:  Sydney. 

57.  tBOARMIA    THERMiEA. 

Selidosema  thermcea  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891, 
p.  600. 

N.S.W.:  Newcastle. 

58.  BOARMIA    CURTARIA. 

Tejihrosia  curtaria  Wlk.,  Cat.  Brit.  Mus.,  xxxv.,  p.  1592.  Seli- 
dosema curtaria  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p.602. 

^^.  24-26  mm.  Head  ochreous- whitish;  face  fuscous.  Palpi 
fuscous.  Antennae  grey;  pectinations  in  $  8.  Thorax  whitish- 
ochreous  mixed  with  fuscous  posteriorly.  Abdomen  grey-whitish, 
with  some  fuscous  scales,  sometimes  basal,  antemedian,  and  sub- 
terminal  fuscous  bars  on  dorsum.  Legs  ochreous-whitish  more 
or  less  irrorated  with  fuscous.  Forewings  narrowly  triangular, 
costa  slightly  arched,  apex  round-pointed,  termen  bowed,  oblique; 
10  and  11  long-stalked,  10  connected  with  9  (1(J),  10  and  11 
coincident,  free  (3^);  ochreous-whitish  with  fuscous  irroration 
and  markings;  a  very  oblique  wavy  line  from  J  costa  to  dorsum 
near  base,  sometimes  outlining  a  basal  patch;  a  line  from  mid- 
costa,  angled  beneath  costa,  thence  doubly  waved  to  i  dorsum;  a 
wavy  postmedian  line  from  |  costa  to  |  dorsum,  sometimes  con- 
nected by  a  bar  to  median  line  in  disc,  sometimes  dentate  beneath 
costa,  usually  closely  followed  by  a  parallel  line  ;  subterminal 
scarcely  traceable,  wavy,  dentate,  edged  anteriorly  interruptedly 
with  fuscous ;  subterminal  blotches  beneath  apex  and  above 
tornus;  a  line,  interrupted,  blackish,  terminal  line;  cilia  ochreous- 
whitish,  with  some  fuscous  scales.  Hindwings  with  termen 
rounded,  crenulate  or  obtusely  dentate;  colour  as  forewings,  but 
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without  first  line;  usually  a  discal  dot  before  middle.  Underside 
grey,  both  wings  with  a  fuscous  discal  dot,  postmedian  line,  and 
apical  blotch. 

A  variable  species;  the  transverse  median  bar  is  present  only 
in  one  9  example. 

Q.:  Gayndah,  in  September  and  April;  Brisbane,  in  January; 
Stanthorpe,  in  October;  four  specimens. 

59.  BOARMIA     LOXOCYMA,   n.sp. 
Ao^oKi'juo'i,  obliquely  waved. 

(J.  26  mm.  Head  whitish  ;  face  dark  fuscous  mixed  with 
whitish.  Palpi  dark  fuscous.  Antennae  grey,  base  of  stalk 
whitish;  pectinations  in  ^  4,  apical  -J  simple.  Thorax  and  ab- 
domen whitish,  with  fuscous  irroration.  Legs  whitish,  with  a 
few  fuscous  scales;  anterior  pair  fuscous.  Forewings  narrowly 
triangular,  costa  straight  to  near  apex,  apex  round-pointed, 
termen  bowed,  oblique;  10  and  11  coincident,  and  connected 
with  12;  whitish,  with  some  fuscous  irroration;  markings  dark 
fuscous;  a  thick,  dentate  line  from  ^  costa,  becoming  slender  in 
disc  and  bent  strongly  inwards  to  J  dorsum;  median  line  similar, 
and  in  lower  half  closely  approximated  to  the  preceding;  post- 
median  line  from  |  costa  to  h  dorsum,  twice  waved  in  disc;  a 
terminal  line  with  triangular  thickenings  between  veins;  cilia 
whitish  barred  with  grey.  Hindwings  similar,  but  without  first 
line.  Underside  whitish,  with  some  fuscous  suffusion;  both 
wings  with  a  fuscous  discal  dot;  forewings  with  a  fuscous  post- 
median  line  and  apical  blotch;  hindwings  with  a  fuscous  terminal 
band. 

Q. :  Gayndah,  in  October;  one  specimen,  received  from  Dr. 
Hamilton  Kenny. 

60.  BOARMIA    ACROTYPA,   n.Sp. 
o.KpoTVTTO'i,  marked  at  the  apex. 
9.  28  mm.      Head  ochreous-whitish,  face  with  transverse  fus- 
cous bars  above  and  below  middle.     Palpi  1  J,  projecting  slightly 
beyond  frons;    dark   fuscous,   towards   base  grey- whitish.      An- 
tennae grey,  towards  base  whitish;  in  9  serrate,     Thorax  grey- 
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whitish.  Abdomen  ochreous-grey-whitish,  with  a  few  fuscous 
scales.  Legs  ochreous- whitish;  anterior  pair  fuscous.  Forewings 
rather  elongate,  costa  very  slightly  arched,  apex  tolerably  pointed, 
termen  nearly  straight,  oblique,  slightly  waved;  10  and  11  long- 
stalked,  10  connected  with  9;  grey- whitish,  with  some  fuscous 
irroration  and  brownish  suffusion;  a  very  fine,  dark  fuscous  line 
from  near  base  of  dorsum  very  obliquely  outwards,  not  traceable 
beyond  middle  of  disc;  a  very  faint,  oblique,  brownish,  median 
line;  a  thick,  dark  fuscous,  very  oblique,  strongly  waved  line 
from  dorsum  before  middle  to  beneath  J  costa,  followed  by  a 
broad  brownish  suffusion,  with  one  or  two  dots  between  its  ex- 
tremity and  costa;  a  thick,  dark  fuscous,  subapical  streak  nearly 
reaching  apex  of  postmedian  line;  an  interrupted,  fuscous,  ter- 
minal line;  cilia  whitish,  with  an  interrupted,  fuscous,  median 
line.  Hindwings  with  termen  scarcely  rounded,  dentate;  colour 
as  forewings,  but  lines  present  towards  dorsum  only.  Underside 
grey,  with  a  fuscous  postmedian  line  on  forewing. 

Q.:  Eumundi,  near  Nambour;  in  October;  one  specimen. 

6I.BOARMIA    EXTERNARIA. 

Tejihrosia  e:i'ternaria  AVlk.,  Cat.  Brit.  Mus.,  xxxv.,  p.  1591. 
Selidosema  exteriiaria  Meyr.,  Proc.  Linn.  80c.  N.  S.  Wales,  1891, 
p.602. 

Forewings  with  10  and  11  coincident,  connected  with  12  (1 9). 
Mr.  Meyrick,  who  had  three  specimens,  gives  10  and  11  stalked, 
their  stalk  connected  with  12. 

N.Q.:  Kuranda,  near  Cairns. — Q.:  Duaringa. 

62.  BOARMIA    CANESCARIA. 

Boarmia  canescaria  Gn.,  Lep.,  ix.,  p. 249.  Selidospma  canes- 
caria  Meyr.,  Proc.  Linn.  Soc  N.  S.  Wales,  1891,  p. 603.  Para- 
themis  irrorata  Warr.,  Nov.  Zool.,  1898,  p.  250.  P.  violescens 
Warr.,  Nov.  Zool.,  1898,  p.250. 

Forewings  with  10  and  11  long-stalked  and  free  {}$),  or  with 
the  common  stalk  connected  with  12  (7(J,  89);  or,  in  addition,  10 
connected  with  9  (2(J).  The  connection  with  12  is  usually  by  a 
bar,  sometimes  fairly  long,  so  that  11  appears  to  arise  from  12. 
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Q.:  Duaringa,  Gayndah,  Brisbane,  Stradbroke  Island. — Vic: 
Gisbonie. — S.A.:  Mt.  Lofty. — AV.A.:  Waroona. 

63.  BOARMIA    LYCIARIA. 

Boanuia  lyciaria  Gn.,  Lep.,  ix.,  p.250.  B.  ptecilaria  Gn.,  op. 
cii.,  p. 250,  PI.  vi.,  f.l.  B.  semitata  Wlk.,  Cat.  Brit.  Mus.,  xxi., 
p. 389.  Selidosema  lyciaria  Meyr.,  Proc.  Linn.  8oc.  N.  8.  Wales, 
1891,  p.604. 

Forewings  with  10  and  11  long-stalked,  their  stalk  anastomos- 
ing (3(J),  or  connected  by  a  bar  {\$)  with  12,  11  apparently  from 
12  and  10  connected  with  9  (1^),  10  and  11  coincident  and  con- 
nected with  12(4$). 

Vic:  Melbourne,  Gisborne. — Tasm.:  Hobart. 

64.  BOARMIA  LOXOGRAPHA,  n.sp. 
Xo^oypa<jio<i,  obliquely  marked. 
(J.  43  mm.  Head  fuscous-grey;  face  black,  upper  edge  grey, 
lower  third  whitish.  Palpi  blackish.  Antennse  grey;  pectina- 
tions in  ^  very  long  (10),  fuscous  interrupted  by  whitish, 
apical  i  simple.  Thorax  grey,  with  whitish  irroration,  and  two 
obscure,  fuscous,  transverse  lines.  Abdomen  grey;  basal  segment 
and  apices  of  other  segments  whitish.  Legs  fuscous;  posterior 
pair  ochreous-whitish.  Forewings  triangular,  costa  straight 
almost  to  apex,  apex  rounded,  termen  bowed,  slightly  wavy, 
moderately  oblique^  10  and  11  long-stalked,  their  common  stalk 
connected  with  12;  pale  grey  without  ochreous  tinge;  a  fine  line 
from  o  costa  to  1  dorsum  enclosing  a  brownish  basal  area;  discal 
dot  obsolete;  a  broad,  dark  fuscous  band,  succeeded  by  a  brownish 
shade,  from  j  dorsum  very  obliquely  outwards,  suddenly  narrow- 
ing in  disc  to  a  fine  line  forming  an  outward  projection,  not 
reaching  costa;  a  fine  line  from  i  costa,  interrupted  beneath 
costa,  and  then  joining  median  band;  a  whitish,  dentate,  sub- 
terminal  line  preceded  by  an  incomplete  fuscous  line,  and  crossed 
by  a  dark  fuscous,  oblique  streak  from  termen  beneath  apex;  an 
interrupted,  dark  fuscous,  terminal  line;  cilia  whitish,  with  a 
fuscous,  median  line.  Hindwings  with  termen  slightly  rounded, 
wavy;  colour  and  markings  as  forewings  but  without  basal  line; 
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with  a  blackish,  transverse,  discal  mark  preceded  by  a  straight, 
dark  fuscous,  transverse  Une;  a  fine,  sinuate,  postmedian  Hne 
succeeded  by  a  brownish  shade;  subterminal  Une  preceded  by  a 
broad,  dark  fuscous  Hne.  Underside  ochreous-whitish;  with  a 
dark  fuscous,  median  spot,  smaller  in  hindwing,  and  a  broad 
terminal  band  becoming  obsolete  at  torn  us. 

Allied  to  B.  lyciaria,  but  abundantly  distinct. 

Type  in  Coll.  Lyell. 

Vic:  Emerald;  in  November;  one  specimen. 

65.  BOARMIA    COGNATA. 

Boarmia  coynata  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 392.  Selido 
sema  coynata  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p. 606. 

Forewings  with  10  and  11  coincident,  free  (2^,  89),  or  con- 
nected by  a  bar  with  9  (I9);  or,  according  to  Mr.  Meyiick,  con- 
nected also  with  12. 

N.Q.:  Stannary  Hills. — Q.:  Brisbane.— N. 8. W.:  Sydney.— Vic: 
Melbourne,  Gisborne".— Tasm. :  Deloraine,  Hobart.— S.A. :  Mt. 
Lofty. 

66.  Boarmia  symmorpha. 

Selidoseina  syvmtorpha  Turn.,  Trans.  Hoy.  Soc.  S.  Austr.,  1904, 
p.231. 

Forewings  with  10  and  11  long-stalked  and  free(2(J,  I9),  or 
coincident  and  free  (39). 

N.(<^.:  Townsville. — <^.:  Gayndah,  Brisbane. 

67.  Boarmia  leptodesma. 

Selidosema  leptodesma  Meyr.,  Proc.  Linn.  Soc  N.  S.  AVales, 
1891,  p.606. 

Forewings  with  10  and  11  coincident  and  free  (1  (J),  or  con- 
nected with  9  (IJ"). 

Vic:  Birchip,  Sea  Lake. — S.A.:  Port  Lincoln. — W.A.:  Perth. 

68.  Boarmia  luxaria. 
HemarophUa  laxaria  Gn.,  Lep.,  ix.,  p. 220.      Tephrosla  disper- 
dita  Wlk.,  Cat.  Brit.  Mus.  xxi.,  p.  1 16.     Selidosema  luxaria  Meyr., 
Proc.  Linn.  Soc  N.  S.  Wales,  1891,  p.609. 
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Forewiiigs  with  10  and  11  long-stalked  and  free  (1(J),  or  their 
stalk  connected  with  12  by  a  short  anastomosis  (1  (J,  l^),  or  by  a 
bar(l(^);  according  to  Mr.  Meyrick,  10  may  be  corniected  wdth  9. 

N.8.W.:  Sydney. — Vic:  Narracan,  Lome. 

69.   BOARMIA    DELOSTICHA,   n.Sp. 
Si)Xo(rTi\oi,  with  well-marked  lines. 

9-  34  mm.  Head  brownish;  face  with  a  pair  of  fuscous  dots. 
Palpi  1|  ;  brownish.  Thorax  brown- W'hitish  ;  tegula?  brown. 
Abdomen  brown-whitish  with  some  fuscous-brow-n  irroration. 
Legs  ochreous-whitish;  middle  tibiae  and  tarsi  irrorated  with  fus- 
cous; anterior  tibise  and  tarsi  dark  fuscous,  with  ochreous-whitish 
annulations.  Forewings  triangular,  costa  arched  at  base,  thence 
nearly  straight  almost  to  apex,  apex  rounded,  termen  bowed, 
oblique,  crenulate;  10  and  11  coincident,  free (1 9);  brown-whitish 
suffused  with  brpwnish;  first  line  indicated  by  a  few  dark  scales 
at  edge  of  a  basal  brown  patch;  a  broad  dark  fuscous  line  from 
midcosta  obliquely  outwards,  then  rather  sharply  angled  inwards, 
and  sinuate  to  3  dorsum;  a  much  finer,  slightly  dentate,  dark 
fuscous  line  from  |  costa  becoming  approximated  to  median  line 
below  its  angle,  and  thence  running  parallel  with  it  to  dorsum; 
an  oblique,  dark  fuscous  streak  from  termen  beneath  apex  to  post- 
median  line;  a  slender,  whitish,  dentate,  subterminal  line  cutting 
through  subapical  streak;  a  terminal  series  of  dark  fuscous  dots; 
cilia  brown,  apices  brown-whitish.  Hindwings  with  termen 
gently  rounded,  dentate;  colour  as  forewings,  but  with  only  two 
lines;  first  straight  at  -\,  second  postmedian,  finely  dentate,  some- 
what sinuate.  Underside  brown- whitish;  lines  faintly  indicated; 
costa  of  forewings  strigulated  with  pale  fuscous;  a  subterminal, 
pale  fuscous  band  on  forewings  not  reaching  dorsum. 

Type  in  Coll.  Lyell. 

N.Q.:  Herberton,  in  January;  one  specimen,  received  from  Mr. 
F.  P.  Dodd. 

BOARMIA    ZALOSCHEMA,   n.Sp. 
^o.Xo(T\i}IJLOS,  with  confused  pattern. 
(J.  30  mm.      Head  and  palpi  ochreous-whitish,  with  some  fus- 
cous scales.     AntenniB  grey;  in  ^  with  moderately  long  pectina- 
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tions  (e5),  apical  ^\  simple.  Thorax  with  a  bifid  posterior  crest; 
ochreoiis-whitish  mixed  Avith  fuscous;  a  broNvnish-fuscous  line 
across  middle  of  patagia.  Abdomen  with  small  lateral  crests  on 
posterior  segments;  ochreous-whitish  mixed  with  fuscous,  which 
is  more  pronounced  along  dorsum.  Legs  ochreous-whitish  strigu- 
lated  with  fuscous.  Forewings  rather  elongate-triangular,  costa 
straight,  apex  rounded,  termen  bowed,  oblique  ;  10  and  11 
stalked ;  ochreous-whitish  with  patchy  brownish  suffusion  and 
fuscous  irroration;  markings  very  confused;  costa  strigulated 
with  fuscous;  first  and  median  lines  not  traceable:  postmedian 
line  very  indistinct,  but  presenting  two,  fine,  acute,  fuscous 
dentations  in  middle  ;  succeeded  posteriorly  by  some  fuscous 
suffusion;  a  fine,  acutely  dentate,  whitish,  subterminal  line,  pre- 
ceded by  some  fuscous  suffusion  and  partly  outlined  by  fuscous 
scales;  a  terminal  series  of  dai-k  fuscous  dots;  cilia  whitish  mixed 
with  fuscous.  Hindwings  with  termen  slightly  rounded,  obtusely 
dentate;  whitish,  with  brownish  strigulations  best  marked  towards 
dorsum;  a  fuscous  discal  dot;  a  wavy  postmedian  line  from  doisum 
to  mid-disc  :  subterminal  line  and  cilia  as  forewings  ;  a  dark 
fuscous  terminal  line.  Underside  whitish,  with  dark  fuscous, 
discrete  irroration,  discal  spots,  and  subapical  and  subtornal 
blotches.      Type  in  Coll.  Lyell. 

W.A.:  Kelmscott,  in  May;  one  specimen,  received  from  Mr. 
G.  r.  Berthoud. 

70.  BoAHMIA    AriOR.EA. 

Selidosenia  agonea  Meyr.,  Proc.  Linn.  8oc.  N.  8.  AVales,  1891, 
p.608. 

Antennae  pectinated  in  both  sexes  to  J,  pectinations  in  $  8  or 
9,  in  9  3.  Forewings  with  10  and  11  long-stalked  and  free  (1  (J, 
19),  or  10  connected  with  9  (.'39). 

N.Q.:  Kuranda,  near  Cairns. — Q.:  Bundaberg,  Gayndah,  Bris- 
bane.— N.S.W.:  Sydney. — Vic:  Melbourne. 
71.  t  Bo  ARM  I A   a(;anopa. 

Selidoseuta  (ujattopa  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891 
p.610. 

AV.A.:  Albany. 
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72.  fBoAUMlA    ADELPHODES. 

Selidospma  adelpJiudes   Meyr.,    Proc.   Linn.   8oc.   N.  S.  Wales, 
1891,  p.611. 
AV.A.:  Albany. 

7o.  fBoARMIA    PALLIDISCARIA. 

Sdidosenia  paJJldhcarla  Meyr.,  Pruc.  Linn.  8uc.  N.  S.  Wales, 
1891,  p.612. 

KS.W.:  Sydney. 

74.  BOARMIA    ZASCIA. 

SeHdosema  zaacia  Meyr.,  Pruc.  Linn.  8oc.  N.  8.  Wales,  1891, 
p.  6 13. 

Fore  wings  with  10  and  11  long-stalked  and  free  (1  (J),  or  10 
connected  with  9  {'2^),  or  with  the  common  stalk  anastomosing 
with  12  and  10  connected  with  9  (1(J). 

N.S.W.:  Armidale. — Yit'"-  Melbourne,  Beaconsfield. 

My  two  New  England  examples  are  smaller  and  paler  than 
two  from  Victoria. 

7o.  Bo  ARM  I A  PANCONITA,  n.sp. 
TTo.yKoVLTos.  C(jvered  Avitli  dust. 
(J^.  32-4Umm.  Head  white;  face  blackish,  lower  A  or  § 
white  (in  one  9  the  face  is  wholly  blackish).  Palpi  IJ;  fuscous. 
Antennte  blackish,  the  stalk  and  in  ^  the  pectinations  minutely 
but  irregularly  dotted  and  flecked  with  white;  pectinations  in  ^ 
10,  apical  J  simple.  Thorax  blackish  irrorated  with  white.  Ab- 
domen whitish,  with  some  fuscous  irroration,  tending  to  form 
transverse  bars  on  dorsum.  Legs  blackish,  ventral  surface  and 
apices  of  tibia?  and  tarsal  joints  whitish;  posterior  pair  whitish^ 
with  a  few  fuscous  scales.  Forewings  triangular,  costa  slightly 
arched,  apex  round-pointed,  termen  bowed,  oblitpie,  gently  cren- 
ulate;  10  and  11  long-stalked,  their  stalk  connected  by  a  bar  with 
12  (4(J),  10  and  11  coincident  (4^)  and  free(l9),  <>i"  connected 
at  a  point  with  12(29),  ^^^'  ^<Jiiiiected  with  12  and  9  (l9)j  ^^'hite 
densely  strigulated  with  blackish;  first  line  represented  by  several 
blackish  dots;  median  line  represented  by  blackish  dots,  or  by  a 
broad  line  angulated  outwards  below  middle;  postmedian  from  | 
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costa,  interrupted  or  represented  by  discrete  dots,  sharply  bent 
inwards  below  middle  to  join  median  line  above  dorsum;  some- 
times a  discal  dot  posterior  to  median  line;  subterminal  partly 
traceable,  white,  finely  dentate,  preceded  by  blackish  dots,  which 
may  be  partly  confluent;  a  terminal  series  of  blackish  dots;  cilia 
whitish  and  blackish,  variably  mixed,  tending  to  form  bars. 
Hindwings  with  termen  rounded,  subdentate;  colour  as  fore  wings 
but  without  first  line,  and  with  a  terminal  line;  discal  mark 
crescentic.  Underside  whitish,  with  fuscous  discal  spots  and 
incomplete  terminal  bands;  apices  whitish. 

The  curiously  speckled  antenna?  suggest  that  here  protective 
colouration  has  been  carried  to  a  fine  point.  * 

Q.:  Gayndah,  in  September  and  October  (Dr.  Hamilton  Kenny); 
8tanthorpe,  in  October  and  November;  eight  specimens.  Those 
from  the  former  locality  have  the  median  line  on  both  wings 
thickened. 

76.  BOARMIA    DESTINATARIA. 

Oiiophos  desfinataria  Gn.,  Lep.,  ix.,  p.297.  Boarmia  attp/iita 
Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 393.  Tephrosia  iitdlrecta  Wlk., 
op.  cit.,  xxi.,  p.  418.  T.  vagaria  Wlk.,  op.  cif.,  xxvi.,  p.  1542. 
Selidosema  destinataria  Meyr.,  Proc.  Linn.  8oc.  N.S.Wales,  1891, 
p.613. 

Antennjeof  $  pectinated  to  ^•^,  pectinations  7;  of  $  pectinated 
to  J,  pectinations  3.  Forewings  with  10  and  11  long-stalked  and 
free  {1$,  2$),  or  10  connected  with  9  {\$,  2$). 

N.S.W.:  Ebor,  Sydney,  Katoomba. — Tasm.:  — . 

77.  Boarmia  perfectaria. 

Tephrosia  perfectiir la  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 4 18.  Sdi- 
dosema  perfectaria  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891, 
p.6U. 

Forewings  with  10  and  11  long-stalked,  free(l(J),  or  their 
common  stalk  connected  by  a  bar  with  12  and  10  connected  with 

2(1<?). 

N.Q.  :  Herberton. — Q.  :  Stradbroke  Island,  Stanthorpe. — 
N.S.W.:  Sydney. 
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78.  BOARMIA    VIRIDARIA. 

Boariuia  viriclarla  Pagent.  iSelldosema  viridus  Turn.,  Trans. 
Roy.  8oc.  S.  Austr.,  1906,  p.  133. 

Forewings  with  10  and  11  long-stalked,  their  stalk  anastomos- 
ing with  12,  10  anastomosing  Avith  9(l9)- 

N.Q.:  Kuranda,  near  Cairns. 

79.  BOARMIA    EUGRAPHICA,   n.sp. 
evypa(f)iKos,  well-engiaved. 

(J.  28  nmi.  Head  and  palpi  whitish.  Antenme  grey-whitish; 
pectinations  in  ^  very  long,  apical  J  simple.  Thorax  whitish,  a 
dark  fuscous  spot  on  each  patagium  opposite  base  of  costa  of  fore- 
wing.  Abdomen  whitish;  seven  pairs  of  dark  fuscous  dots  on 
apices  of  segments;  tuft  in  ^  large.  Legs  whitish;  anterior  and 
middle  tibia?  and  tarsi  barred  on  dorsum  with  dark  fuscous;  pos- 
terior tibia?  in  ^  dilated.  Forewings  triangular,  costa  straight 
to  near  apex,  apex  rounded,  termen  broad,  moderately  oblique; 
10  and  11  stalked,  10  anastomosing  witli  9;  whitish,  markings 
dark  fuscous;  two  spots  close  to  base;  first  line  slender,  crenulate, 
from  a  dot  on  V  costa  to  J-  dorsum;  median  line  slender,  well- 
marked,  from  'i  costa  to  mid-dorsum,  bowed  outwards  beneath 
costa;  a  pale-centred  discal  dot  precedes  median  line;  postmedian 
line  finely  dentate,  sinuate,  from  >;  costa  to  {i  dorsum;  a  sub- 
terminal  irregular  series  of  large  dots  outwardly  acute,  indicating 
a  white,  dentate,  subterminal  line;  a  terminal  series  of  interneural 
dots;  cilia  whitish  faintly  barred  with  pale  fuscous.  Hindwings 
with  termen  rounded,  crenulate;  colour  as  forewings,  but  with 
only  one  dot  on  base  of  dorsum,  and  without  first  line.  Under- 
side whitish,  with  fuscous  discal  spots,  slender  postmedian  line, 
and  broader  subterminal  line,  a  large,  fuscous,  subapical  blotch 
on  forewing,  leaving  a  large,  whitish,  apical  spot 

Similar  to  />.  pe7ifectaria,  which,  however,  has  diiferent  ^  an- 
tennjt?,  face  dark  fuscous,  first  line  running  to  base  of  dorsum, 
discal  dots  not  pale-centred,  abdomen  m  itli  only  three  pairs  of 
dark  fuscous  dots. 

Type  in  Coll.  Lyell. 

N.A. :  Port  Darwin;  in  .September;  one  sjjecimen,  received 
from  Mr.  F.  P.  Dodd. 


360  RKVISIOX    OF    AUSTRALIAN    LEPIDOPTERA,  Vl., 

SO.  BOARMIA    T.ENIOTA,   n.sp. 
Tail' LOTOS,  banded. 

9.  28  min  Head,  thorax,  and  palpi  grey-whitish.  Antennae 
grey.  Abdomen  whitish;  third  and  fourth  segments,  except 
apices,  fuscous-brown.  Forelegs  whitish,  with  some  fuscous 
irroration  [the  others  broken].  Forewings  rather  elongate- 
triangular,  costa  straight  to  near  apex,  apex  rounded,  termen 
bowed,  oblique;  11  apparently  out  of  12,  anastomosing  with  9, 
10  absent;  whitish;  markings  fuscous-brown;  some  fuscous  irro- 
ration along  costa;  a  basal  patch  extending  on  costa  to  4,  on 
dorsum  to  ^,  its  edge  obliquely  rounded;  median  line  very  faintly 
indicated,  a  dark  fuscous,  discal  dot  before  and  touching  post- 
median  band;  a  broad  postmedian  band,  its  posterior  edge  finely 
and  acutely  dentate;  a  suft'used  dark  patch  between  this  and 
termen  beneath  apex,  and  another  above  tornus;  cilia  whitish, 
with  some  pale  fuscous  bars  beneath  apex.  Hindwings  with 
termen  rounded;  colour  as  forewings,  but  without  basal  patch, 
and  with  postmedian  band  incompletely  developed,  leaving  a 
dentate  postmedian  line.  Underside  whitish,  with  fuscous  discal 
spots  and  a  broad  terminal  band  interrupted  in  middle  of  each 
wing. 

Probably  10  and  11  are  coincident,  but  their  basal  portion 
before  the  anastomosis  with  12  is  not  developed. 

Type  in  Coll.  Lyell. 

N.Q.:  Prince  of  Wales  Island,  Torres  Straits;  in  June;  one 
specimen,  received  from  Mr.  H.  Elgner. 

81.  BOARMIA  CKIMXODES,  U.sp. 
KptjivoiSyj'i,  floury. 
9.  29-36  mm.  Head  and  face  white.  Palpi  1^;  white 
j)artly  suffused  with  pale  fuscous.  Antennye  gi'ey.  Thorax 
white.  Abdomen  white,  witli  some  grey  scales.  Legs  white; 
anterior  tibia'  and  tarsi  annulated  with  fuscous.  Forewings  tri- 
angular, costa  moderately  aiched,  apex  rounded,  termen  bowed, 
oblique;  10  and  11  coincident,  anastomosing  first  with  12  and 
then  with  8,  9  beyond  7(39);  white  sparsely  irro rated  with  grey; 
markings  grey;  three  transverse  dentate  lines;  first  from  1  costa 
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to  I  dorsum,  outwardly  curved;  second  from  costa  before  middle 
to  mid-dorsum,  outwardly  curved,  obscure  or  interrupted  below 
middle;  third  from  |  costa  to  J  dorsum,  first  outwardly  oblique, 
then  bent  inwards  after  a  df)uble  dentation  in  middle,  final!}' 
bent  downwards  to  dorsum,  with  a  grey  mark  succeeding  it 
towards  dorsum;  a  grey,  terminal  band  containing  a  white, 
dentate,  subterminal  line;  a  terminal  series  of  fuscous  dots;  cilia 
white.  Hind  wings  with  termen  strongly  rounded;  colour  as  fore- 
wings  but  without  first  line.  Underside  whitish,  with  a  fuscous, 
discal  spot  on  forewings,  and  a  terminal  band  obsolete  towards 
tornus  on  both  wings. 

N.Q.:  Herberton;  in  January;  three  specimens,  received  from 
Mr.  F.  P.  Dodd,  of  which  one  is  in  Coll.  L3^ell. 

82.  BOARMIA    NYCTOPORA,   n.sp. 
^'l.'KT07^o/^os^  travelling-  by  night. 

(J^.  44-50  mm.  Head  fusc(jus-whitish  ;  face  dark  fuscous. 
Palpirather  long  (Ivl),  projecting  well  beyond  frons;  dark  fuscous, 
lower  edge  ochreous-whitish.  Antennse  fuscous-whitish;  pectina- 
tions in  (J  fuscous,  8,  apical  fj  simple.  Thorax  and  abdomen 
fuscous  or  dark  fuscous  more  or  less  mixed  with  ochreous-whitish. 
Legs  whitish-ochreous  more  or  less  infuscated.  Forewings 
broadly  triangular,  costa  nearly  straight  except  towards  base  and 
apex,  apex  obtuse,  termen  strongly  bowed,  crenulate,  oblique; 
10  and  11  long-stalked,  10  connected  with  9(1 9),  similar  but 
the  common  stalk  connected  by  a  bar  with  12  (1(J);  pale  fuscous 
strigulated,  and  sometimes  almost  wholly  suffused  with  fuscous; 
markings  dark  fuscous,  an  ochreous-whitish  costal  streak  well- 
marked  in  (J,  in  9  ill-defined;  a  line  from  ^  costa  to  |  dorsum, 
angled  outwards  above  dorsum;  a  minute  discal  dot;  a  line  from 
I  costa  to  I  dorsum,  sinuate  and  finely  dentate;  traces  of  a  pale 
subterminal  line  preceded  by  fuscous  dots;  a  terminal  series  of 
dots;  cilia  ochreous-whitish  more  or  less  suffused  with  fuscous. 
Hindwings  with  termen  rounded,  dentate;  colour  and  lines  as 
forewings;  discal  mark  linear. 

Mr.  L.  B.  Prout  identified  this  for  me  as  B.  marmorata  Warr., 
for  which  I  do  not  know  the  reference,  but  as  there  is  already  a 
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marmorata  of  Moore,  this  name  cannot  stand.  The  neiiration  of 
the  (J  type  is  abnormal  but  instructive;  in  the  left  fcjrewing,  1 1 
arises  apparently  from  12,  and  is  closely  applied  to  10  but  does 
not  coalesce  with  it  (apparently  the  vein  has  split);  in  the  right 
forewing,  the  condition  is  more  complicated,  1 1  arises  apparently 
(not  really)  from  12,  the  stalk  of  10  and  11  divides,  11  imme- 
diately runs  into  the  abnormal  vein,  while  10  does  the  same  some 
distance  further  on. 

N.Q.:  Kuranda,  near  Cairns,  in  October  and  November;  Her- 
berton,  in  January;  three  specimens,  received  from  Mr.  F.  P. 
Dodd. 

83.  BOARMIA    MACULATA. 

Hypochroma  macniata  Luc,  Proe.  Linn.  Soc.  N.S.Wales,  1889, 
p.  1095. 

(J9.  48  mm.  Head  whitish-ochreous;  face  with  an  upper  and 
a  median,  transver.se,  fuscous  bar.  Palpi  \h\  whitish-ochreous 
externally  fuscous-tinged.  Antennae  fuscous  towards  base  mixed 
with  whitish-ochreous;  in  $  with  very  short  pectinations  (J),  one 
to  each  segment,  ending  in  tufts  of  long  cilia,  apical  t  sinuate. 
Thorax  and  abdomen  whitish-ochreous,  greenish-tinged,  with 
more  or  less  brownish-fuscous  suffusion.  Legs  whitish-ochreous 
more  or  less  mixed  with  fuscous;  anterior  and  posterior  tarsi 
fuscous,  with  whitish  annidations.  Forewings  triangular,  costa 
nearly  straight,  apex  rounded,  termen  slightly  bowled,  oblique, 
crenulate;  10  and  11  stalked  and  free(2(J,29);  whitish-ochreous- 
greenish,  rather  densely  dotted  and  partly  suffused  with  brownish- 
fuscous;  markings  more  or  less  obsolete;  sometimes  a  dentate, 
transverse  line  from  ^  costa  to  V  dorsum,  sometimes  an  oblique 
shade  from  costa  before  middle  to  i  dorsum;  a  dentate,  post- 
median  line  very  incompletely  developed;  indications  of  a  pale, 
dentate,  subterminal  line;  a  terminal  series  of  dots;  cilia  ochreous- 
whitish-greenish,  bases  brownish-tinged.  Hindwings  with  termen 
rounded,  crenulate  ;  colour  as  forewings.  Underside  ochreous- 
whitish,  with  fuscous  discal  spots  in  forewings,  dots  in  hindwings, 
and  broad  terminal  bands,  leaving  apex  of  forewings  and  termen 
of  hindwings  ochreo us- whitish. 
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The  antennal  structuni  of  the  ^  differs  from  that  of  any  other 
Australian  .species. 

N.Q.:  Kuranda,  near  Cairns,  in  June  and  October  (Dodd); 
Innisfail,  Mackay. — Q.:  Brisbane,  in  March  (R.  lUidge). 

Gen.  21.   P  h  i  l  o  l  o  c  h  m  a  . 

Philolochma  Turn.,  Proc.  Linn.  8oc.  N.  8.  Wales,  1914,  p.550. 

Frons  flat.  Tongue  well-developed.  Palpi  moderately  long, 
porrect  or  slightly  ascending;  second  joint  densely  clothed  with 
rough  hairs;  terminal  joint  moderate,  ol)tuse.  Antennae  in  ^ 
thickened,  simple,  minutely  ciliated.  Thorax  not  crested,  hairy 
beneath.  Abdomen  not  crested.  Femora  slightly  hairy;  pos- 
terior tibiae  of  $  somewhat  dilated.  Forewings  in  $  with  fovea 
represented  by  a  triangular  patch  bare  of  scales;  10  and  11 
arising  separately  from  cell.     Hindwings  normal. 

An  endemic  development  of  Chora,  the  fovea  being  imperfect, 
and  the  male  antennae  not  pectinate. 

84.  Philolochma  cELiENOCHROA. 
Philolochma  celcEnochroa  Turn.,  Proc.  Linn.  Soc.  N.  8.  Wales, 
1914,  p.550. 

Forewings  with  10  and  11  separate,  free  (2^,  29). 
N.S.W.:  Ebor. 

Gen.  22.  8yneora,  n.g. 
a-v\'T]opo<i,  hanging  together,  united. 

Face  with  a  conical  or  rounded  protuberance.  Palpi  moder- 
ate, porrected,  rough-scaled;  terminal  joint  very  short.  Antennae 
in  ^  bipectinate,  apex  simple.  Thorax  with  a  small  posterior 
crest;  beneath  hairy.  Femora  glabrous;  posterior  tibire  of  ^ 
dilated,  with  internal  groove  containing  a  tuft  of  long  hairs  from 
base.  Forewings  in  ^  with  a  well-marked  fovea;  11  out  of  10 
near  base,  anastomosing  or  connected  with  12,  or  rarely  10  and 
11  separate,  10  sometimes  connected  with  9.     Hindwings  normal. 

Type,  S.  mundifera  Wlk. 

I.  Face,  blackish  with  a  central,  transverse,  white  line sHicaria. 

Face  oehreous- whitish,  with  some  fuscous  scales    2. 
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2.  Forewiiigs  with  a  fuscous  spot  on  base  of  costa /i/r/divn. 

Forewings  without  basal,  costal  spot 3. 

3.  Forewings  with   lines  faintlj'  marked,    antennal  pectina- 

tions of  6  3i   hemeropa. 

Forewings  with  lines  distinct  except  towards  costa,   i  pec- 
tinations over  6   4. 

4.  Forewings  with  first  line  searcelj'  oblique einmeIoch>i. 

Forewings  with  first  line  stronglj'  oblique    o. 

").  Forewings  with  first  line  from  n  dorsum    mimdifera. 

Forewings  witli  first  line  from  H  florsum    fitrixata. 

85.  fSYNRORA    SILICARIA. 

Hemiprophila  silieai'ia  Gn.,  Lep.,  ix.,  p. 220.  Selidosema  sili- 
caria  Meyr.,  Proc.  Linn.  Soc.  N.  kS.  Wales,  1891,  p. 598. 

I  have  seen  onl}"  the  British  Museum  examples,  and  noted 
that  they  were  of  a  fine  species  distinct  from  >S'.  mundifera,  the 
face  blackish,  with  a  central,  transverse,  white  line. 

86.  8yneora  mundifera. 

Hemprophila  mundifera  Wlk.,  Cat.  Brit.  Miis.,  xxi.,  p. 322. 
Boannia  disrupta  Wlk.,  op.  cit.,  xxi.,  p.391.  (?)  Hemerophila 
pxcursaria  Wlk.,  o^j.  cit.,  xxvi.,  p.  1532.  Tephrosia  scitiferata 
Wlk.,  Cliar.  Undese.  Lep.,  p. 77. 

Frons  projecting  slightl3\  rounded.  Antennal  pectinations 
of  (J  7.  Forewings  with  10  and  11  short-stalked,  11  then 
strongly  anastomosing  witli  12,  10  connected  with  9  (2(J).  In 
one  of  these,  the  short  portion  of  vein  11  between  10  and  12  is 
feebly  developed  on  one  side;  on  the  other,  it  is  not  traceable; 
thus  the  neuration  of  the  abnormal  side  is  indistinguishable  from 
that  of  Boarmia,  Text-fig. 7,  but  is  structurally  and  etiologically 
different. 

Vic:  Melbourne. — Tasm.:  Strahan. 

87.  Syneora  emmelodes. 

Scioglyjytis  emmelodes  Turn.,  Trans.  Roy.  Soc.  S.  Austr.,  1904, 
p.232. 

Forewings  with  11  out  of  10  near  origin,  connected,  after 
bifurcation,  with  12  by  a  short  bar  {\$). 

Q.:  Brisbane,  in  August. 
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88.  Syneora  strixata. 

Phihalajyfenj.v-  Mtri.rafa  Wlk.,  Cat.  Brit.  Miis.,  xxv.,  p.  1340. 
Selidosema  chdpufa  Meyr.,  Proe.  Linn.  .Soc.  N.  »S.  Wales,  1891, 
p.598. 

Frons  with  a  strong,  rounded  projection.  Forewings  with  1 1 
out  of  10  near  base,  anastomosing  strongly  with  12  {\$). 

Vic:  Melbourne. 

89.  ISyneora  hemeropa. 

Scioglyptis  lipmerajyi  Meyr.,  Proc.  Tjinn.  Soc.  N.  S.  Wales, 
1891,  p.594. 

N.S.W.:  Newcastle,  Sydney. — Vic:  Melbourne. 

90.  Syneora  lygdina,  n.sp. 
Ai'y(Ui'Os^  like  marble. 

9.  32  mm.  Head  ochreous- whitish  ;  with  an  acute,  wedge- 
shaped,  frontal  process.  Palpi  rather  long  (2);  ochreous-whitish 
with  some  fuscous  irroration.  Thorax  with  a  small,  bifid,  pos- 
terior crest  ;  ochreous-whitish.  Abdomen  ochreous-whitish. 
Legs  whitish;  anterior  tibiie  and  tarsi  fuscous,  with  whitish  annu- 
lations.  Forewings  triangular,  costa  gently  arched,  apex  rounded, 
termen  bowed,  moderately  oblique,  wavy;  10  and  11  separate; 
whitish;  lines  obsolete;  a  fuscous  spot  on  base  of  costa;  a  few 
fuscous  scales  or  dots  on  costa;  a  few  fuscous  scales  beneath  costa 
at  \  representing  first  line;  traces  of  a  fuscous  line  from  termen 
beneath  apex  to  before  tornus,  including  a  double,  dark  fuscous 
spot  near  apex;  cilia  white.  Hindwings  with  termen  rounded; 
colour  and  subterminal  fuscous  line  as  forewings,  but  without 
defined  spot;  traces  of  a  fuscous,  median,  discal  dot.  Underside 
whitish;  forewings  with  a  fuscous,  subapical  blotch;  hindwings 
with  a  fuscous,  subterminal  band  becoming  obsolete  towards 
tornus. 

Possibly  the  $  may  show  more  defined  markings. 

Type  in  Coll.  Lyell. 

W.A.:  Waroona;  in  September;  one  specimen,  received  from 
Mr.  G.  F.  Berthoud, 

27 
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Gen.  23.  Psilosticha. 
Psilosticha  Meyr.,  Proc.  Linn.  8oc.  N.  S.  Wales,  1891,  p.624. 
A  development  of  Chora,  with  the  neuration  of  Syneora,  but 
the  (J  antennae  are  simple. 

91.  Psilosticha  mactaria. 

Tephrosia  mactaria  Gn.,  Lep.,  ix.,  p. 270.  Boarmia  attacta 
Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 392.  Teplwosia  integraria  Wlk., 
op),  cit.,  xxi.,  p.  420.  T.  ahsorpta  Wlk.,  o/>.  cit.,  xxi.,  p.  420. 
Psilosticha  mactaria  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891, 
p.624. 

T  have  only  one  example,  a  (J,  in  which  11  appears  to  rise 
from  10  near  base  and  immediately  run  into  12. 

N.S.W.:  Sydney. — Vic:  Melbourne. — Tasm.:  George's  Bay. 

Gen.  24.  A  m  b  l  y  c  h  i  a  . 

Amhlychia  Gn.,  Lep.,  ix.,  p. 214;  Hmps.,  Moths  Ind.,  iii.,  p. 241. 

Tongue  well-developed.  Palpi  moderate,  upturned,  closely 
appressed  to  frons,  thickened  in  front  with  densely  appressed 
hairs:  terminal  joint  short,  concealed.  Antenna  in  $  bipectin- 
ate,  extreme  apex  simple.  Thorax  and  abdomen  not  crested; 
thorax  hairy  beneath.  Femora  glabrous;  posterior  tibiae  in  $ 
sometimes  dilated.  Forewings  in  ^  with  fov^ea,  10  and  11 
separate  or  short-stalked,  11  sometimes  anastomosing  with  12, 
10  sometimes  connected  with  9.  Hind  wings  very  long;  neura- 
tion normal. 

Type,  A.  angeronaria  Gn.  The  two  species  differ  somewhat 
in  shape  of  wing,  but  I  see  no  ground  for  generic  separation. 
The  genus  Elphos  Gn.,  (Lep.,  ix.,  p. 285;  Hmps.,  Moths  Ind.,  iii., 
p. 249.  Type,  E.  hymenaria  Gn.)  appears  to  differ  in  vein  10 
arising  out  of  9. 
1 ,  Hind  wings  angled  and  produced  on  vein  4 angeronaria. 

Hindwings  with  termen  rounded,  subdentate svhruhida. 

92.  Amblychia  angeronaria. 
Amblychia  angei-miaria  Gn.,  Lep.,  ix.,  p. 2 15,  PI.  iv.,  f.9;  Hmps., 
Moths  Ind.,  iii.,  p. 242. 

9.  SSmm,     Head  and  palpi  brown.     Antennae  fuscous.    Thorax 
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brown.  Abdomen  brownish-ochreous.  Legs  brown-whitish 
irrorated  with  fuscous.  Forewings  broadly  triangular,  costa 
gently  arched,  more  strongly  towards  apex,  apex  acute,  termen 
sinuate  beneath  apex,  then  bowed,  slightly  oblique;  10  and  11 
from  cell,  not  anastomosing  (I9);  reddish-brown  with  minute 
fuscous  strigulas;  suff'used  with  whitish  along  costa  to  J;  a  rounded, 
dentate,  fuscous  line  from  |  costa  to  ^  dorsum,  preceded  by  a 
white  spot  below  middle;  a  fuscous,  subcostal,  discal  spot  before 
middle;  median  line  faintly  indicated;  a  nearly  straight,  broad, 
fuscous  line  from  |  costa  to  tornus;  a  series  of  white  lunules  on 
anterior  margin  of  this  line  to  vein  2,  connected  by  a  sinuate, 
white  line  with  |  termen;  a  triangular,  white  blotch  on  costa 
before  apex,  giving  off  a  faintly  marked,  strongly  dentate,  sub- 
terminal  line,  which  soon  becomes  obsolete;  cilia  fuscous,  apices 
brown.  Hindwings  rhombiform,  produced  on  vein  4  in  a  strong- 
tooth,  and  less  strongly  on  veins  5  and  6;  colour  as  forewings;  a 
median,  fuscous,  discal  spot  at  |;  a  fine,  dentate,  whitish,  median 
line;  a  similar  subterminal  line,  towards  costa  edged  strongly 
anteriorly  with  fuscous.  Underside  similar  but  pale  grey-brown. 
N.Q.:  Cape  York;  one  specimen,  in  January  (Coll.  Lyell). 
Also  from  Java,  Sumatra,  Ceylon,  and  India. 

93.  Amblychia  subrubida. 

Elphos  subrubida  Warr.,  Nov.  Zool.,  1896,  p.300. 

^.  30  mm.  Head  and  palpi  fuscous.  Antennae  fuscous;  pec- 
tinations in  (J  5.  Apical  yV  simple.  Thorax  fuscous.  Abdo- 
men pale  fuscous,  with  paired  darker  spots  on  dorsum  of  first 
four  segments.  Legs  pale  fuscous.  Forewings  triangular,  costa 
moderately  arched,  apex  round-pointed,  termen  bowed,  oblique, 
crenulate;  10  and  11  short-stalked,  11  anastomosing  with  12,  10 
connected  by  a  short  bar  with  12(1  (J);  whitish  densely  dotted 
with  fuscous  throughout;  lines  fuscous;  a  curved,  crenulate  line 
from  }  costa  to  J-  dorsum,  preceded  by  a  parallel  line;  a  line  from 
costa  before  middle  to  mid-dorsum,  obtusely  angled  above  middle, 
containing  a  darker  discal  mark  above  angle;  a  dentate  line  from 
I  costa  to  dorsum  near  tornus,  preceded  by  a  parallel  line,  both 
lines  obscured    above  dorsum;  a  dentate,    whitish,    subterminal 
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line,  edged  anteriorly  with  fuscous;  a  dark  fuscous,  terminal  line; 
cilia  fuscous  barred  with  whitish.  Hindwings  with  termen 
rounded,  subdentate;  colour  as  forewings  but  without  first  line. 
Underside  of  forewings  whitish,  much  strigulated  with  fuscous, 
base  and  terminal  area,  except  at  apex,  wholly  fuscous,  a  blackish 
discal  spot;  of  hindwings  fuscous,  with  a  large,  dorsal,  reddish- 
orange  blotch  extending  from  base  to  middle. 

9.  33  mm.  Thorax  and  base  of  abdomen  partly  white.  Wings 
white,  w^ith  much  fewer  fuscous  dots;  underside  of  hindwings 
with  a  white,  terminal  band.  Neuration  of  forewings  as  given 
above  (I9). 

Q.:  Brisbane;  in  September,  one  9;  and  a  fine  (J  from  Queens- 
land without  locality.      Also  from  Louisiades. 

Gen.  25.  Osteodes. 

Osteodes  Gn.,  Lep.,  x.,  p.  177  ;  Meyr.,  Proc.  Linn.  80c.  N.  8. 
Wales,  1891,  p.589. 

Head  smooth  ;  face  with  a  long,  projecting  tuft.  Tongue 
present.  Palpi  rather  long,  porrect,  rough-scaled  ;  terminal 
joint  short,  acute,  bent  downwards.  Antennae  of  ^  shortly 
bipectinate,  with  two  pairs  of  pectinations  to  each  segment. 
Thorax  and  abdomen  not  crested;  thorax  not  hairy  beneath. 
Femora  glabrous.  Posterior  tibiae  of  $  slightly  dilated.  Fore- 
wings with  fovea  in  $  present;  10  and  11  short-stalked,  11 
anastomosing  with  12,  10  connected  at  a  point  with  9,  (10  absent 
in  exotic  species).     Hindwings  normal. 

Type,  0.  procidata  Gn.,  from  Africa. 

94.  Osteodes  procurata. 

Te}:)hrina  procurata  Wlk.,  Cat.  Brit.  Mus.,  xxiii.,  p.  965. 
Panayra  Jerritinctaria  Wlk.,  op.  cit.,  xxiii.,  p.  1002.  Osteodes 
procurata  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Whales,  1891,  p.589. 
Tephrinopsis  plana  Warr.,  Nov.  Zool.,  1898,  p. 253. 

Q.;  Duaringa,  Caloundra,  Brisbane,  Stradbroke  Island,  Coolan- 
gatta,  Blackbutt,  Warwick,  8tanthorpe, — N.S,W.:  Sydney. — 
S.A.:  Adelaide. — Tasm.:  Hobart. 
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Gen.  26.   H  e  t  e  r  o  p  t  i  l  a,   n.^. 
ere/DOTTTtAos,  with  dissimilar  wings. 

Frons  ruunded,  somewhat  projecting.  Tongue  well-developed. 
Palpi  moderate,  porrect ;  second  joint  densely  hairy  beneath  ; 
terminal  joint  \  ery  short.  Antennae  of  g  shortly  bipectinate, 
tow^ards  apex  simple.  Thorax  with  a  dense,  bifid,  posterior 
crest,  beneath  hairy.  Femora  glabrous:  posterior  tibiae  of  (J 
dilated.  Forewings  with  10  and  11  separate  and  free,  or  anas- 
tomosing with  each  other,  and  then  10  with  9.  Hind  wings 
normal.      Type,  Sdidosema  argoplaca  Meyr. 

An  endemic  derivative  of  Cleora,  distinguished  by  the  strong, 
thoracic  crest.  From  Symmetroctena,  it  differs  in  the  separate 
origin  of  veins  1 0  and  11.  It  is  remarkable  that,  while  the 
fovea  is  large  and  well-developed  in  H.  argoplaca,  it  is  obsolete 
in  the  closely  allied  H.  xylina.  In  three  males  of  the  latter,  I 
can  distinguish  a  shallow  fovea  on  one  side  in  one  example  only; 
but,  on  the  other  hand,  the  posterior  tibiae  are  abnormally  dilated 
so  as  to  be  almost  club-shaped.  The  usual  neuration  of  H.  xylina 
is  very  exceptional. 

1.  Underside  of  fore-  and  hind  wings  with  an  apical,  whitish  spot  argoplaca. 
Underside  of  fore-  and  hindwings  without  an  apical,  whitish 

spot    xylina. 

95.  Heteroptila  argoplaca. 

Selidoseyna  argoplaca  Meyr.,  Proc.  Linn.  JSoc.  N.  S.  Wales, 
1891,  p.615. 

Antennal  pectinations  of  $  2i,  apical  f  simple.  Forewings 
with  10  and  11  separate,  not  anastomosing  (5(J,  49);  10  fre- 
(juently  runs  very  close  to  9,  and,  according  to  Mr.  Meyrick,  the 
two  may  be  connected. 

N.Q.:  Stannary  Hills. — Q.:  Eidsvold,  Caloundra,  Brisbane. — 
N.S.W.:  Sydney. — Vic:  Birchip. — S.A.:  Quorn. 

96.  Heteroptila  xylina,  n.sp. 

^7'Xii'os,  wooden. 

(J9.  32-38  mm.      Head   fuscous.       Palpi    fuscous  mixed    with 

whitish.      Antennae  fuscous:  in  $  shoitly  bipectinate  (1  J),  apical 

J  simple.       Thorax  fuscous,  with   some  ochreous-whitish  scales. 
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Abdomen  ochreous-whitish:  bases  of  segments  fuscous.  Legs 
whitish  iiTorated  with  fuscous;  tarsi  fuscous  annulated  with 
whitish;  posterior  tibite  of  ^  strongly  dilated.  Forewings  with 
costa  nearly  straight,  apex  round-pointed,  termen  bowed,  oblique; 
10  and  11  separate  at  origin,  then  anastomosing,  and  10  anas- 
tomosing with  9  (2(J,  39),  10  and  11  separate,  not  anastomosing 
(1(J);  ochreous-whitish  densely  striated  with  fuscous  throughout; 
a  wavy  blackish  line  from  '■>  costa  to  §  dorsum;  a  dark  fuscous 
discal  spot,  sometimes  pale-centred,  connected  with  midcosta;  a 
blackish  line  from  j  costa,  at  first  transverse  and  w'avy,  then 
curved  inwards,  and  again  outwards  to  §  dorsum;  a  thick,  in- 
wardly oblique,  short  streak  from  costa  before  apex;  an  inter- 
rupted, fuscous,  terminal  line;  cilia  whitish  obscurely  barred 
with  fuscous.  Hind  wings  with  termen  gently  rounded;  whitish 
with  a  few  fuscous  strigulse;  a  fuscous,  discal  spot  preceded  by 
an  incomplete,  fuscous,  terminal  line;  a  broad,  dark  fuscous, 
terminal  band  containing  some  whitish  strite  towards  tornus; 
cilia  as  forewings.  Underside  whitish;  forewings  with  discal 
spot  and  apical  blotch  fuscous;  hind  wings  as  on  upper  surface. 

Very  similar  to  the  preceding,  but  the  lines  on  forewings  are 
better  marked,  ^  antennal  pectinations  shorter,  ^  posterior 
tibi?e  more  strongly  dilated,  and  readily  distinguished  from  it 
by  the  underside. 

N.Q.:  Townsville. — Q  ;  Brisbane. 

Gen.  27.  Cleo  ra. 

Cleora  Curtis,  Brit.  Ent.,  p. 88.     Aids  Curtis,  op.  cit.,  p.  113. 

Face  flat,  with  anterior  tuft  of  hairs.  Tongue  well-developed. 
Palpi  moderately  long,  porrect  or  somewhat  ascending,  densely 
hairy  beneath;  terminal  joint  short,  obtuse.  Antennae  of  ^ 
bipectinate,  towards  apex  simple.  Thorax  not  crested,  hairy 
beneath.  Femora  glabrous;  posterior  tibite  of  ^  often  dilated, 
with  internal  groove  and  tuft.  Forewings  of  ^  with  well-marked 
fovea;  10  and  11  arising  separately  from  cell,  or  very  rarely  11 
out  of  10  near  origin,  11  sometimes  connected  with  12,  and  10 
with  9.     Hind  wings  normal. 

Type,  C.  cinctaria  8chiff.,  from  Europe.     This  genus  is  more 
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commonly  known  as  A/cis,  of  which  the  type  is  repandata  Linn., 
from  Europe. 

1.  Forewings  with  10  out  of  11  near  origin    hathyscia. 

Forewings  with  10  and  1 1  separate   ... 2. 

2.  Male  with  apical  J  of  antennae  simple 3. 

Male  with  apical  g  or  more  of  antennae  simple    4. 

3.  Forewings  with  a  dark  .streak  from  termen  beneath  apex  euboUaria. 
Forewings  without  subapical  streak prcpcisa. 

4.  Wings  with  discal  marks  dot-like,  not  pale-centred hifreniaria. 

Wings  with  discal  marks  pale-centred,  or  large  and  spot- 
like, rarely  obsolete 5. 

o.  Forewings  with  postmedian  line  with  one  or  two  large 

teeth  only  6. 

Forewings  with  postmedian  line  finely  dentate  7. 

0.  Discal  spot  of  forewings  obscure  and  connected   with 

postmedian  line caUicrosxa. 

Discal  spot  of  forewings  distinctly  marked,  and  separate 

from  postmedian  line  ptrltpidaria, 

7.  Forewings  with  subterminal  line  preceded  by  a  continu- 

ous series  of  fuscous  spots,  female  antennae  pectinate  pxipillata. 
Forewings  without  a  continuous  series  of  fuscous  spots 

preceding  .subterminal  line,  female  antennae  simple  ...  8. 

8.  Postmedian  lines  of  both  wings  nearly  straight in.ffe.varia. 

Postmedian  line  of  forewings  with  supramedian,  of  hind- 
wings  with  median  projecting  curve    9. 

9.  \\''ings  w-ith  minute,  scattered,  fuscous  strigulie     acadaria. 

Wings  without  strigulae  except  on  costa  of  forewings. ...  10. 

10.  Wings  more  or  less  dusky,  with  thick  postmedian  lines  compactaria. 
Wings  paler,  with  fine  postmedian  lines  11. 

11.  Wings  whitish,   antemedian  line  of  forewings  slightly 

oblique     - i/lnstraria. 

^Ving.s   grey,    antemedian    line   of    forewings    strongly 

oblique    displicata. 

97.  Cleora  bathyscia,  n.sp. 
fiaBv(TKLo<;,  deep-shaded. 
9.  28  mm.  Head,  thorax,  and  abdomen  whitish  irrorated 
with  dark  fuscous.  Palpi  \\  ;  whitish  irrorated  with  dark 
fuscous.  Antennae  ^rev-whitish  mixed  with  fuscous.  Lears 
whitish  irrorated  dorsal ly  with  fuscous.  Forewings  trian- 
gular, costa  nearly  straiglit  except  near  l)ase  and  apex,  apex 
round-pointed,  termen  bowed,  oblique;   10  and    11  short-stalked. 
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11  soon  after  origin  running  into  12(1$):  whitish  irrorated  and 
terminal  area  thickly  shaded  with  fuscous;  markings  dark  fus- 
cous; an  outwardly  curved  line  from  J  costa  to  ^  dorsum;  a 
discal  dot  beneath  costa  before  middle;  a  dot  on  midcosta;  post- 
median  line  well-marked,  slightly  dentate,  from  |  costa  first 
inwards,  then  turned  outwards,  forming  an  obtuse  prominence, 
then  bent  inwards  and  strongly  oblique  to  mid-dorsum;  a  fine, 
whitish,  dentate,  subterminal  line  preceded  and  followed  by  fus- 
cous suffusion  ;  a  terminal  series  of  dots  ;  cilia  grey,  apices 
whitish,  a  median  whitish  line  barred  with  fuscous.  Hindwings 
with  termen  rounded,  crenulate;  colour  as  forewings.  Under- 
side grey-whitish,  with  fuscous  discal  dots,  and  a  broad  terminal 
band;  apex  of  forewings  whitish. 

Q.:  Brisbane;  in  April;  one  specimen. 

98.  Cleora  euboliaria. 

Tephrosia  euboliaria  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 419.  Sco- 
tosia  fractata  Wlk.,  op.  ciL,  xxv.,  p.  1359.  Selidosema  euboliaria 
Meyr.,  Proc.  Linn.  Soc.  N.  8.  Wales,  1891,  p.615. 

Forewings  with  10  and  11  separate,  free(l^). 

W.A.:  Perth,  Geraldton. 

99.  Cleora  PRiEciSA,  n.sp. 
■prctcims,  steep,  abrupt. 
(J^.SSmm.  Head  whitish  finely  mixed  with  grey;  face, 
except  lower  edge,  dark  fuscous.  Palpi  ochreous-whitish  mixed 
with  fuscous.  Antenna3  grey;  basal  joint  in  $  whitish;  pectina- 
tions in  (J  moderate  (5),  apical  J  simple.  Thorax  grey  irrorated 
with  whitish.  Abdomen  whitish  with  some  fuscous  irroration 
towards  base.  Legs  grey;  posterior  pair  whitish.  Forewings 
elongate-triangular,  costa  straight  to  near  apex,  then  strongly 
arched,  apex  obtuse,  termen  bowed,  wavy,  strongly  oblique;  10 
and  11  separate,  11  sometimes  anastomosing  with  12  ;  grey- 
whitish  suffused  with  grey  except  on  median  area,  with  sparse 
fuscous  irroration;  a  very  oblique,  blackish  line  from  ^  dorsum 
towards,  but  not  reaching,  midcosta;  a  fine  fuscous  line  from  f 
dorsum  parallel  to  preceding,  not  reaching  costa;  a  twice  sinuate 
blackish  line  from   f  dorsum  towards,  but   not  reaching,  apex; 
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followed  by  a  fuscous  shade,  which  is  prolonged  to  termen 
beneath  apex;  a  pale,  wavy,  subterrainal  line;  a  dark  fuscous, 
terminal  line:  cilia  whitish,  with  a  fuscous  line  before  middle. 
Hindwings  with  termen  rounded,  wavy:  colour  as  forewings  but 
without  basal  line.  Underside  whitish;  dorsum  of  hindwings 
in  (J  suffused  with  ftchreous;  fuscous  discal  dots  and  terminal 
bands  more  or  less  developed. 

In  structure,  this  species  resembles  C  enboliaria. 

Type  in  Coll.  Lyell. 

Vic:   Melbourne:  two  specimens. 

100.  Cleora  bit^niaria. 

Boanuia  hiUfiiiarid  i.e  Guill.,  Rev.  Zool.,  1841,  p.257  :  Gn., 
Lep.,  ix.,  p. 249,  PI.  iii.,  f.  1.  Gastrina(])  erebina  Wlk.,  Cat.  Brit. 
Mus.,  xxi.,  p. 326.  Selidosema  bikeitiar'ia  Meyr.,  Proc.  Linn.  Soc. 
N.  S.  Wales,  1891,  p.616. 

Forewings  with  10  and  11  separate,  not  anastomosing  ( 1 9), 
10  connected  with  9  (I9). 

Q.  :  Brisbane.— Vic.  :  Melbourne. —Tasm.  :  Campbelltown, 
Hobart. 

101.  Cleora  callicrossa. 

Boarmia  callicrossa  Meyr.,  Trans.  Ent.  Soc,  1889,  p. 498. 

This  species  is,  no  doubt,  variable  I  have  two  examples,  as 
to  whose  identification  I  am  fairly  certain.  Good  points  of  dis- 
tinction are  the  rather  narrow  forewings,  with  long  and  strongly 
oblique  termen;  and  also  (though  not  mentioned  by  Meyrick) 
the  absence  of  whitish  spots  on  apices  of  wings  on  undersurface. 
Forewings  with  10  and  11   separate,  not  anastomosing  (1  ^J,  1^). 

N.Q.:  Thursday  Island.     Also  from  New  Guinea. 

102.  Cleora  perlepidaria. 

Choyctda  perlepidat'ia  Wsivv.,  Nov.  Zool.,  1900,  p.112. 

(J.  36  mm.  Head  whitisli,  with  some  fuscous  scales  between 
antennae:  face  and  palpi  brown.  Antennae  fuscous,  towards 
base  whitish;  antennal  pectinations  in  ^  very  long,  apical  ^ 
simple.  Thorax  whitish,  tegul*,  except  at  bases,  and  a  posterior 
spot   brown ;  patagia  pale  grey.      Abdomen   whitish   with  fus- 
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cous  suffusion.  Legs  dark  fuscous  with  whitish  annulations; 
posterior  pair  whitish,  with  some  fuscous  irroration;  posterior 
tibiae  in  ^  dilated,  with  internal  groove  and  tuft.  Forewings 
with  costa  straight  to  near  apex,  apex  round-pointed,  termen 
bowed,  oblique,  crenulate;  10  and  11  separate,  not  anastomosing 
(1(J);  whitish,  with  tips  of  scales  lustrous  white,  some  brownish 
suffusion;  some  tine,  brownish,  costal  strigulae;  first  line  obliquely 
curved  from  ^  costa  to  i  dorsum,  dark  fuscous,  preceded  by  a 
parallel  brown  line;  discal  spot  rather  large,  white,  narrowly 
edged  with  dark  fuscous,  connected  with  costa  by  a  brown  spot, 
and  with  mid-dorsum  by  a  fine,  brown,  strongly  dentate  line; 
postmedian  line  dark  fuscous,  from  |  costa  to  J  dorsum,  with  a 
strong  outward  tooth  on  vein  5,  and  a  slighter  tooth  on  vein  2, 
followed  by  a  parallel  brown  line;  subterminal  whitish,  indis- 
tinct, preceded  by  an  interrupted,  dentate,  fuscous  line,  and 
followed  by  a  brown  suffusion;  an  interrupted,  fuscous,  terminal 
line;  cilia  whitish,  with  an  obscure,  brown,  median  line  and 
fuscous  bars.  Hind  wings  with  termen  strongly  rounded,  crenu- 
late; colour  as  foiewings  but  without  first  line,  median  line 
straight,  postmedian  line  once  angled  on  vein  4.  Underside 
grey-whitish,  with  lines  and  subapical  blotches  obscurely  marked; 
discal  spot  of  forewings  dark  fuscous. 

N.Q.:  Kuranda,  near  Cairns,  in  May;  Innisfail. 

103.  Cleora  pupillata. 

Boarvnia  pupillata  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 491.  Oph- 
thahnodes  pupillata  8win.,  Cat.  Oxf.  Mus,,  ii.,  p. 285,  PI.  v.,  f.2. 
Carecoinotis  perfuviosa  VVarr.,  JSov.  Zool.,  1896,  p. 402. 

(J9.  38-44  mm.  Head,  palpi,  and  thorax  grey,  sometimes  och- 
reous-tinged.  Antennse  fuscous;  in  $  with  very  long  pectina- 
tions, which  become  twisted  and  distorted  when  dried;  apical  'j- 
simple;  in  9  with  similar  but  shorter  pectinations  to  about 
middle.  Abdomen  grey  mixed  with  whitish,  sometimes  ochreous- 
tinged,  bases  of  segments  fuscous.  Legs  grey-whitisli;  anterior 
pair  fuscous.  Forewings  rather  narrow  and  elongate,  costa 
straight  to  near  apex,  then  strongly  arched,  apex  rounded, 
termen  bowed,  oblique;  10  and   11   separate,  not   anastomosing 
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(5(J,  39),  10  connected  with  9(1(J);  whitish  partly  suffused  with 
grey,  sometimes  ochreous-tinged;  some  fuscous  dots  on  costa; 
two  basal  fuscous  dots  succeeded  by  a  subbasal  dot;  lines  fuscous 
or  dark  fuscous,  finely  dentate;  first  from  |  costa  to  ^  dorsum, 
curved  first  outwardly  then  inwardly;  a  median  line  sometimes 
ill-defined,  interrupted  by  a  fuscous,  pale-centred,  discal  spot; 
postmedian  from  |  costa  to  J  dorsum,  sinuate,  followed  usually 
by  a  parallel  grey  line;  a  subterminal  series  of  fuscous  dots, 
usually  well-marked;  a  terminal  series  of  dark  fuscous  dots;  cilia 
whitish,  obscurely  barred  with  grey.  Hind  wings  with  termen 
strongly  rounded;  colour  and  markings  as  forewings.  Underside 
whitish,  with  fuscous,  discal  spots  and  subterminal  blotches, 
obsolete  towards  tornus,  connected  with  termen  beneath  apex, 
and  leaving  a  whitish  spot  at  apex. 

N.Q.:  Cape  York,  Cooktown,  Cairns,  Townsville.  —  Q.:  Gayn- 
dah,  Nambour,  Brisbane.     Also  from  Borneo. 

104.  Cleora  inflexaria. 

Boarmia  inflexaria  Snel.  B.  epistictis  Meyr.,  Trans.  Ent.  Soc, 
1889,  p. 499.  Selidosema  epistictis  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,  1891,  p.619. 

This  species  is  best  distinguished  by  the  form  of  the  post- 
median  lines  of  both  wings,  which  are  much  straighter  than 
in  allied  species.  It  varies  much  in  the  development  of  the 
median  lines  in  both  wings.  These  may  be  very  fine,  or  even 
obsolete,  but  are  often  thickened  to  a  marked  degree.  I  have 
one  9  ill  which  the  whole  median  area  of  the  forewings,  and  the 
median  and  basal  areas  of  the  hindwings,  are  densely  irrorated 
with  blackish  Forewings  with  10  and  11  separate,  not  anas- 
tomosing (5(J,  69)- 

N.A.:  Melville  Island.  —  N.Q.:  Cairns,  Atherton,  Townsville. — 
Q.  :  Bundaberg,  Gayndah,  Brisbane,  btradbroke  island.  Also 
from  Lord  Howe  Island,  New  Guinea,  and  Malay  Peninsula. 

105.  Cleora  acaciakia. 
{1)Boarniia  acaciaria  Bdv.,  Faun.  Madag.,  p.  116,  PL  xvL,  f.4; 
Hmps.,  Moths  Ind.,  iii.,  p. 264,  f.l37;  nee  Meyr.,  Proc.  Linn.  Soc. 
N.  S.  Wales,  1891,  p.617. 
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(J^.  45-50 mm.  Male  with  apical  -i  of  antennae  simple.  Wings 
with  groundcolour  white,  in  ^  more  or  less  suffused  with  och- 
reous,  with  generally  scattered,  small,  transverse,  fustous  strigu- 
lations,  postmedian  lines  with  strongly  marked  projections;  10 
and  11  separate,  not  anastomosing  (4(J,  4^). 

This  is  probably  Boisduval's  species,  and  has  a  wide  distribu- 
tion. I  have  one  ^  in  which  the  median  area  of  both  wings  is 
suffused  with  fuscous. 

Q. :  Gayndah,  Brisbane.  Also  from  Java,  Ceylon,  India,  and 
Africa. 

106.  Clkora  compactakia. 

Boarmia  compactaria  Wlk.,  Cat.  Brit.  Mus.,  xxvi.,  p.  1538. 
Selidosema  acaciaria  Meyr.,  Proc.  Linn.  8oc.  N.  8  "Wales,  1891, 
p.6170Bdv). 

This  species,  although  closely  allied  to  the  preceding,  appears 
to  be  readily  distinguishable.  It  is  considerably  smaller  in  size, 
and  lacks  the  transverse  strigulations  except  towards  costa  of 
furewings.  The  dark  bars  across  face,  sometimes  very  distinct, 
are  not  invariably  present.  Forewings  with  10  and  11  separate, 
not  anastomosing  (6(J);  according  to  Meyrick,  10  may  be  con- 
nected with  9,  and  11  with  10;  the  latter  anastomosis  is  .so  un- 
usual as  to  need  confirmation. 

N.Q.:  Tovvnsville.—  Q.:  Bundaberg,  Brisbane.— N. 8.  W.:  New- 
castle. -  W.  A.  :  Geraldton.  Also  from  Borneo  and  Malay 
Peninsula. 

IOT.Cleora  illustraria. 

lioanuia  illusfrar'ia  Wlk.,  Cat.  Brit.  Mus.,  xxvi.,  p.  1539. 
Selidosema  illiistrar'ta  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891, 
p.618. 

$^.  36-43  mm.  Much  whiter  than  the  preceding  species,  and 
usually,  at  least  in  the  ,J,  with  more  or  less  reddish-ochreous 
suflusion.  Certainly  much  care  is  needed  in  distinguishing 
individual  specimens  from  (J.  compactaria  and  V.  displicata,  but 
examination  of  good  series  makes  me  confident  of  their  distinct- 
ness. Male  with  apical  f  of  antennse  simple.  Forewings  with 
10  and   11  separate,  not  anastomosing  (7(J,  1 1 9),   10  connected 
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with  9(19).  A  (J  from  Port  Darwin  is  much  smaller  than  the 
average  (28  mm.).  An  aberration  of  the  9,  with  a  strong,  black, 
median  lineoti  both  wings,  is  occasionally  seen;  in  this  form,  the 
other  markings  may  be  largely  obsolete. 

N  A.:  Port  Darwin. — N.Q.:  Cairns,  Ingham,  Townsville.— Q.: 
Gayndah,  Brisbane,  8trad broke  Island. 

108.  Cleora  displicata. 

Boarmia  displicata  Wlk.,  Cat.  Brit.  Mus.,  xxi.,  p. 389. 

(J9.  32-45  mm.  Wings  uniformly  suffused  with  grev.  The 
postmedian  line  of  hindwings  is  sinuate,  and  less  projecting  than 
in  C.  illustraria,  and  the  antemedian  line  is  more  strongly 
oblique.  Male  with  apical  f  of  antennae  simple.  Forewings 
with  10  and  11  separate,  not  anastomosing  (G^J,  69),  11  con- 
nected with  12  (l^J,  I9),  11  normal  at  origin  but  obsolete  soon 
after  (1 9).  This  species  is  very  uniform  in  colouration,  and 
shows  little  variation,  except  in  the  discal  spot  on  each  win^j-, 
which  is  sometimes  wholly  dark  fuscous. 

N.Q  :  Townsville. — Q.:  Gayndah,  Caloundra,  Brisbane,  Dalbv. 

Gen.  28.   L  o  p  h  0  s  e  m  a,  n.g. 
Xo(f)Ocn}fxo<i,  marked  witli  crests. 

Face  somewhat  projecting,  shortly  rough-haired.  Palpi  moder- 
ate, porrect  or  slightly  ascending,  rough-scaled;  terminal  joint 
short.  Thorax  with  a  small,  bifid,  posterior  crest;  beneath  densely 
hairy.  Abdomen  with  dorsal  crests  on  3rd,  4th,  6th,  and  6th 
segments.  Femora  glabrous.  Forewings  with  10  and  11  arising 
separately  from  cell  and  free,  or  10  connected  with  9.  Hind- 
wings  normal. 

Unfortunately,  the  ^  is  unknown,  but  I  conjecture  that  it  will 
have  pectinated  antennae  and  a  fovea;  and  that  the  genus  is 
closely  allied  to  Cleora,  differing  in  the  crested  abdomen.  It  has 
no  near  relationship  to  Gastrina. 

109.  Lophosema  catasticta. 

Gastrina  catasticta  Turn.,  Trans.  Roy.  Soc.  S.  Austr.,  1904, 
p.237. 

C^.:  Mt.  Tambourine. 
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(len.  29.  Lyelliana. 

LydJiana  Turn.,  Proc.  T.inn.  See.  N.  S.  Wales,  1916,  p.252. 

Face  smooth,  or  with  an  anterior  tuft  of  hairs.  Tongue  well- 
developed.  Palpi  rather  long,  porrect,  shortly  rough-haired; 
terminal  joint  short,  concealed.  Antennae  of  ^  bipectinate,  apex 
simple.  Thorax  not  crested,  hairy  beneath.  Femora  smooth  or 
slightly  hairy  ;  posterior  tibiae  of  $  not  dilated.  Forewings 
oblong,  base  of  costa  very  strongly  arched;  in  $  with  a  well- 
marked  fovea;  10  long-stalked  with  9,  11  from  cell,  free,  or  con- 
nected with  12.  Hindwings  broader  than  forewings:  neuration 
normal. 

Type,  L.  jyhceochlora  Turn.     Allied,  I  think,  to  Metroc<impa. 

1.  Forewings  greenish    2. 

Forewings  without  greenish  tinge . .  ancyloma. 

2.  Forewings  with  a  pale-centred,  discal  spot phceochlora. 

Discal  mark  of  forewings  dot-like,  not  pale-centred dryophi/a. 

I  10.  Lyelliana  phceochlora. 

Lyelliana  phceochlora  Turn.,  Proc.  Linn.  Soc.  N.S.Wales,  1916, 
p.253. 

Forewings  with  11  connected  with  12  by  a  short  bar(l(J),  or 
anastomosing  with  12(1 9). 

N.S.W.:  Ebor. 

111.  Lyelliana  dryophila,  n.sp. 

8pvo(f)L\o<^,  a  tree-lover. 
9  38  mm.  Head  and  palpi  green- whitish.  Antennae  grey. 
Thorax  pale  greenish,  with  an  anterior,  dark  fuscous  bar.  Ab- 
domen whitish-ochreous.  Legs  ochreous-whitish;  anterior  pair 
fuscous.  Forewings  oblong,  costa  very  strongly  arched  near 
base,  thence  nearly  straight,  apex  obtuse,  termen  bowed,  oblique; 
11  separate  ( 19)  ;  green-whitish;  markings  dark  fuscous;  a 
blackish  line  from  near  base  of  costa  half  across  wing;  a  thick 
line  from  bend  of  costa  transversely  to  fold;  a  double  transverse 
row  of  dots  at  J,  and  another  from  |  costa,  sinuate  and  then 
bent  outwards  to  dorsum  before  tornus;  a  discal  dot  preceding 
second  line;  some  faint,  fuscous  strigulse  beyond  second  line, 
containing  an  indistinct,  whitish,  dentate,  subterminal  line;  a 
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terminal  series  of  dots;  cilia  whitish.  Hindwings  much  broader 
than  fore  wings,  termen  rounded,  indented  above  middle;  whitish; 
some  scarcely  perceptible,  postmedian  dots:  cilia  whitish. 

The  type  is  worn. 

Q.:  Mt.  Tambourine;  in  May;  one  specimen,  received  from 
Mr.  R.  Illidge. 

1 12.  Lyelliana  ancyloma,  n.sp. 
dyKvXuyfxos,  with  curved  shoulders. 

$.  46.  mm.  Head,  palpi,  and  antennce  ochreous-whitish. 
Thorax  ochreous-whitish;  tegula?,  except  anterior  margin,  dark 
fuscous.  Abdomen  pale  ochreous.  T^-egs  ochreous-whitish; 
anterior  pair  infuscated.  Forewings  oblong,  costa  very  strongly 
arched  at  base,  thence  straight  to  near  apex,  apex  rounded- 
rectangular,  termen  bowed,  slightly  oblique;  ochreous-whitish; 
costa  strigulated  with  fuscous;  a  dark  fuscous  spot  on  base  of 
dorsum,  a  transverse,  dark  fuscous  line  close  to  base,  and  a 
dentate,  oblique,  dark  fuscous  line  shortly  beyond  this:  a  double 
row  of  fuscous  dots  from  ^  costa  to  ^  dorsum;  a  fuscous  line 
from  f  costa  tomid-dorsum,  with  two,  prominent,  posterior  teeth, 
one  median,  one  subdorsal;  a  double  row  of  dark  fuscous  dots 
from  I  costa  to  |  dorsum;  a  terminal  series  of  dark  fuscous  dots; 
cilia  ochreous-whitish.  Hindwings  with  termen  rounded ; 
whitish-ochreous;  a  fine,  indistinct,  dentate,  fuscous,  postmedian 
line;  cilia  whitish-ochreous.  Underside  whitish-ochreous  with 
obsolete  markings. 

Type  in  Coll.  Lyell. 

Vic:  Healesville;  one  specimen. 

Gen.  30.  M  e  t  r  o  c  a  m  p  a  . 

Metrocampa  Latr.,  Regne  Animal,  p  477;  Meyr.,  Proc.  Linn. 
Soc.  N.  S.Wales,  1891,  p.644,  and  Trans.  Ent.  Soc,  1892,  pill. 

Face  smooth  or  with  slight  tuft  of  hairs.  Tongue  well-de- 
veloped. Palpi  moderately  long,  porrect,  or  somewhat  ascend- 
ing, densely  rough-haired:  terminal  joint  very  short.  Antennae 
of  (J  shortly  bipectinate  almost  to  apex.  Thorax  not  crested, 
beneath  hairy.  Femora  smooth  or  slightly  hairy ;  posterior 
tibise  of  ^  sometimes  dilated,  with  internal  groove  and  tuft. 
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Forewings  in  ^  with  or  without  fovea;  10  out  of  9  anastomosing 
with  11  wliich  arises  separately  from  eel],  but  very  often  the 
basal  part  of  10  is  undeveloped,  so  that  10  appears  to  be  long- 
stalked  with  11,  10  usually  anastomosing  with  9.  Hindwings 
normal. 

In  exotic  species,  11  may  anastomose  first  with  12,  then  with 
11.  With  two  exceptions,  the  specimens  I  have  examined 
appear  to  have  1 0  and  1 1  long-stalked;  this  fallacy  must  be  noted. 

113.  MeTKOCAMPA    BIPLAGA. 

Azelina  biplaga  Wlk  ,  Char.  Undesc.  Lep.,  p. 75.  Metrocampa 
glmtcidsMeyv.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1891,  p. 644. 

Antenna!  pectinations  of  ^  short,  broad,  obtuse  (less  than  1). 
F'orewings  in  ^  without  fovea;  10  out  of  9  anastomosing  with 
11,  10  afterwards  connected  with  9  (1(J),  10  apparently  out  of 
11,  anastomosing  with  9  (2^,  69). 

Q.  :  Nambour,  Mt.  Tambourine. — N.S.W.  :  Sydney. — Vic.  : 
Melbourne,  Beaconsfield,  Gisborne. 

114.  Metrocampa  ada. 

Gynopteryx  ada  Butl.,  Ann.  Mag.  Nat.  Hist.,  1882,  p.  91. 
Metrocampa  ada  Meyr.,  Proc.  Linn.  Soc.  N.S.Wales,  1891,  p. 645. 

Forewings  in  ^  with  a  shallow  fovea;  10  apparently  out  of  11 
and  free  (1(J),  or  anastomosing  with  9  (2(J,  I9). 

N.S.W  :  Sydney,  Bathurst. — Vic.  :  Melbourne,  Gisborne. — 
Tasm.:  Hobart. 

115.  Metrocampa  CELiENEPHES,  n.sp. 
K€Aaii'e<^7/9,  darkly  clouded. 
(J.  24  mm.  Head  fuscous.  Palpi  1  J;  fuscous  Antennae  pale 
fuscous;  pectinations  in  $  3.  Thorax  and  abdomen  fuscous. 
Legs  fuscous;  tarsi  with  obscure  whitish  annulations:  posterioi* 
pair  mostly  whitish;  posterior  tibia?  of  $  dilated,  with  internal 
groove  and  tuft.  Forewings  triangular,  costa  strongly  arched 
at  base,  thence  slightly  sinuate  to  apex,  apex  acutely  dentate, 
termen  dentate  on  vein  6,  thence  bowed  and  crenulate;  basal 
half  fuscous-brown,  limited  by  a  line  slightly  beyond  middle, 
with  an  obtuse,  median,  posterior  projection;  beyond  this,  grey- 
whitish  finely  strigCllated  with  pale  grey;  a  whitish,  subterminal 
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line  faintly  indicated;  a  dark  fuscous,  subapical  mark;  a  faint, 
fuscous,  terminal  line;  cilia  grey-whitish.  Hindwings  with 
termen  rounded,  slightly  crenulate;  grey,  with  three,  slightly 
darker,  transverse  lines;  cilia  grey-whitish.  Underside  pale 
grey;  forewings  with  a  short,  whitish,  transverse  line  from  costa 
near  apex:  hindwings  with  a  fuscous,  discal  dot,  and  obscure, 
antemedian  and  postmedian,  transverse  lines. 

Forewings  in  ^  with  a  small,  but  well-developed  fovea;  10  out 
of  9,  11  from  cell,  10  anastomosing  first  with  11,  then  with  9 
(l^).  This  species  is  interesting  as  illustrating  the  origin  of 
ifptrocampa  (provided  the  Australian  species  are  rightly  referrefl 
to  this  genus)  from  the  Jjoar7nia-stem.  In  M.  ada,  the  fovea  is 
distinct  though  incompletely  developed:  in  J/,  biplaya,  it  appeals 
to  be  absent. 

Q.:   Mount  Tambourine;  in  December:  one  specimen. 

Gen.  31.   H  y  p  o  c  h  r  o  s  i  s. 

Hypochrosis  Gn.,  Lep  ,  x.,  p. 536;  Hmps.,  Moths  Ind.,  iii.,  p.  1  70. 

Frons  flat.  Tongue  well-developed.  Palpi  moderate,  porrect: 
second  joint  thickened  with  appressed  scales.  Antennae  bipec- 
tinate  in  both  sexes,  towards  apex  simple.  Thorax  not  crested, 
beneath  slightl}^  hairy.  Anterior  tibi?e  with  a  long  pencil  of 
hairs  from  base  beneath.  Posterior  tibiae  with  all  spurs  present; 
in  (J  not  dilated.  Forewings  in  ^  without  fovea:  10  and  11 
long-stalked  from  cell,  their  common  stalk  joined  by  a  bar  to  12. 
Hindwings  normal. 

116.  Hypochrosis  chlorosticha,  n.sp. 
yX^podT i^o'^,  green-striped. 
$.  35  mm.  Head  grey-whitish;  face  fuscous.  Palpi  ochreous, 
terminal  joint  grey.  Antennae  grey-whitish;  pectinations  in  $ 
8,  apical  ^  simple.  Thorax  and  abdomen  grey,  beneath  ochreous. 
Legs  ochreous;  anterior  and  middle  tibiae  and  tarsi  fuscous  on 
dorsal  surface.  Forewings  triangular,  costa  straight  to  near 
apex,  then  strongly  arched  apex  rounded,  termen  gently  rounded, 
oblique;  grey  suffused  with  ochreous;  a  broad,  green  fascia  from 
costa  before  middle  obliquely  outwards,  not  reaching  costa, 
towards  extremity  dentate  posteriorly;  a  fuscous  spot  on  mid- 

2i^ 
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costa  touching  green  fascia:  another  fuscous  spot  on  |  costa;  a 
fuscous,  oblique  streak  from  beneath  apex  to  green  fascia  near 
dorsum  i  costal  edge  ochreous  ;  cilia  grey.  Hindwings  with 
termen  rounded:  colour  as  forewings;  a  transverse,  green  fascia 
l)efore  middle.  Underside  bright  ochreous;  forewings  with  a 
dark  red,  posterior  suffusion,  a  fuscous  blotch  on  dorsum  con- 
nected with  midcosta:  fuscous  spots  on  |  costa  and  toinus,  and 
an  oblique  streaU  as  on  upperside;  hindwings  with  a  fuscous, 
median  fascia,  apical  and  tornal  spots. 

Type  in  Coll.  Lyell. 

Mr.  Prout  informs  me  that  this  is  allied  to,  and  may  possibly 
be  a  geogiaphical  race  of,  H.  cryptorhodntd  V\\k. 

N.Q.:  Cape  York;  one  specimen. 

Gen.  32.  Abraxas. 

Ahrcij-as  Leach,  Edin.  Encycl.,  ix.,  p.  1  34,(1815);  Meyr.,  Brit. 
Lep.,  p.267;  Hmps.,  Moths  Ind.,  iii.,  p. 297. 

Type,  A.  grossulariata,  from  Europe. 

Face  smooth.  Tongue  present.  Antennae  of  ^  shortl}^  lamin- 
ate, ciliated  in  fascicles.  Palpi  .short,  slender,  porrect,  lough- 
scaled,  not  hairy.  Thorax  hairy  or  glabrous  beneath.  Femora 
glabrous;  posterior  tibi?e  in  $  dilated.  Forewings  in  $  without 
fovea:  10  and  11  stalked,  11  running  into  or  anastomosing  with 
12,  or  absent;  10  .sometimes  connected  with  9. 

The  Australian  species  differ  from  the  type  only  in  the  absence 
of  hairiness  on  the  underside  of   the  thorax.      The  slender,  short 
palpi  are  characteristic. 
1.  With  a  row  of  yellow  spots  in  terminal  l)and  of  both  wings  Javimacula. 

Terminal  band  wholly  fuscous expectata. 

117.  Abraxas  flavimacula. 

Potera  flavimacula  Warr..  Nov.  Zool.,  1896,  p. 395.  Chooree- 
chilhim  distitcms  Luc,  Proc.  Roy.  Soc.  Qsld.,  1901,  p.73. 

(J9.  50-65  mm.  Head  orange,  with  two,  posterior,  dark  fus- 
cous dots,  and  sometimes  another  between  antennse.  Palpi  short 
(barely  1);  dark  fuscous,  towards  base  ochreous.  Antennae  dark 
fuscous;  ciliations  in  ^  1.  Thorax  dark  fuscous;  edges  of 
patagia,  a  bar  behind  middle,  and  posterior  edge  orange.  Ab- 
domen orange,  each   .segment   with   a  terminal   l)and  thicker  in 
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middle,  and  two  basal  spots  dark  fuscous.  Legs  dark  fuscous: 
anterior  coxte  partly,  middle  and  posterior  coxfe  wholly  ochreous. 
Forewings  elongate-triangular,  costa  gently  arched,  apex  round- 
pointed,  termen  slightly  arched,  oblique;  dark  fuscous:  10  and 
11  stalked,  11  running  into  12  (2(^),  similar  but  10  connected  by 
a  short  bar  with  9  (2(J,  l^),  11  anastomosing  with  12  and  10 
connected  with  9  (1(J);  one  or  two  orange  dots  at  base;  a  broad, 
postmedian,  white  band,  not  quite  reaching  costal  edge,  narrowed 
at  costal  edge  and  in  middle,  anterior  edge  very  irregular,  pos- 
terior edge  strongly  sinuate;  a  narrow,  whitish,  ochreous-tinged, 
subcostal  mark  beyond  band;  a  subterminal  series  of  whitish, 
ochreous-tinged  spots  variably  developed  ;  cilia  dark  fuscous. 
Hind  wings  with  termen  stiongly  rounded;  colour  as  forewings, 
but  white  band  broader  and  median,  its  anterior  edge  nearly 
straight:  subterminal  spots  sometimes  absent.  Underside  as 
upperside. 

N.Q.:  Cooktown,  Cairns,  Atherton. 

118.  Abraxas  expectata. 

Abraxas  expectatii  Warr.,  Nov.  Zool,  1902,  p. 365. 

(J.  45-50  mm.  Head  orange,  with  three  dark  fuscous  dots, 
two  posterior  and  one  between  antennse;  face  with  a  cential, 
dark  fuscous  spot.  Palpi  short  (barely  1);  dark  fuscous.  An- 
tennie  dark  fuscous:  ciliations  in  ^  2.  Thorax  orange,  base  and 
apex  of  patagia,  a  central  and  a  posterior  spot  dark  fuscous. 
Abdomen  orange,  with  seven  rows  of  dark  fuscous  spots.  Legs 
dark  fuscous;  coxae  partly  ochreous.  Forewings  bioadly  trian- 
gular, costa  strongly  arched,  apex  rounded,  termen  broad,  oblique; 
10  and  11  stalked,  11  running  into  12,  10  connected  by  a  short 
bar  with  9(3(J);  dark  fuscous;  a  large,  irregularly  quadrate, 
white  blotch  occupying  central  part  on  disc,  but  well  separate 
from  costa,  on  dorsum  extending  from  i  to  i  ;  a  smaller 
quadrate  blotch  between  this  and  apex  ;  cilia  dark  fuscous^ 
Hindwings  with  termen  strongly  rounded:  white;  base  narrowly 
dark  fuscous;  a  dark  fuscous,  terminal  band  with  a  wavy  ad^e 
rather  acuteh^  angled  in  middle;  cilia  dark  fuscous.  Underside 
similar. 

JS.Q.:  Cairns,  Herberton. 
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Gen.  33.   Pr^sos. 

Frcesos  Wlk.,  Cat.  Brit.  Mus.,  ii.,  p.409(1854).  Tigridoptera 
H.-Sch.,  (datel);  Meyr.,  Proc.  Linn.  8oc.  N.S.Wales,  1891,  p.631. 
Craspedosis  Butl.,  Proc.  Zool.  Soc,  1876,  p. 767. 

Face  smooth  or  shortly  rough-haired,  somewhat  projecting, 
without  tuft.  Tongue  well-developed.  Palpi  moderate,  porrect 
or  ascending;  first  joint  with  long,  rough  hairs:  second  joint 
thickened  with  smoothly  appressed  scales:  terminal  joint  short. 
Antennae  of  $  simple,  ciliated.  Thorax  not  crested;  beneath 
more  or  less  hairy.  Femora  smooth;  posterior  tibise  of  (J  not 
dilated.  Forewings  in  ^  with  fovea  present,  but  usually  imper- 
fectly developed;  10  and  11  long-stalked  or  coincident,  their 
common  stalk  connected  by  a  bar  with  9.  Hindwings  with  8 
diverging  from  cell  before  middle. 

Type,  P.  mariana  White.  Mr.  Meyrick  states  that  10  arises 
out  of  11  and  runs  into  9,  and  this  appears  sometimes  to  be  the 
case;  but  comparison  with  the  species  in  which  10  and  11  are 
long-stalked  shows,  beyond  doubt,  that  what  he  has  mistaken 
for  vein  10  is  merely  a  connecting  bar.  J  see  no  reason  to 
separate  the  following  species.  The  fovea  is  always  present,  but 
only  in  F.  leucoslicta  and  F.  caladela  is  it  well-developed;  in  the 
former,  it  is  found  partly  developed  in  the  9  also,  an  unusual 
circumstance.  In  F.  mariana,  vein  12  gives  off  two  or  three, 
short,  accessory  spurs  towards  costa,  probably  only  a  mechanical 
adaptation  to  its  large  size,  but  comparable  with  the  accessory, 
costal  veinlets  present  in  the  hindwings  of  many  Latiioeartijndij^. 

1.  Both  Mings  similarly  spotted  with  blackish     "2. 

Wings  not  spotted  with  blackish   ..  3. 

2.  Wings  with  a  terminal  series  of  blackish  spots  matutinata. 

Wings  with  termen  not  spotted rotiuidata. 

3.  Hindwings  yellowish,  with  black  markings  4. 

Hindwings  grey,  with  central,  white  blotch    Itucosticfa. 

4.  Hindwings  with  base  fuscous  mariana. 

Hindwings  with  base  yellow   catadda. 

119.  Pr^SOS    MATUTINATA. 

Pancethia  matutinata  Wlk.,  Cat.  Brit.  Mus.,  xxiv.,  p. 1109. 
Tiyridoptera  matutinata  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1891,  p.632. 
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Antenna!  ciliations  of  ^  |.  Forewings  with  fovea  in  ^  im- 
perfectly developed;  10  and  11  coincident,  connected  by  a  bar 
with  9  (5^,  29). 

Q.:  Caloundra,  Brisbane,  Mt.  Tambourine. 

120.  PRiESOS    ROTUNDATA. 

Tiyridoptera  rotuyidata  Butl.,  Ent.  Mo.  Mag.,  xiv.,  p.  108  ; 
Meyr.,  Proc.  Linn.  8oc.  N.  S.  Wales,  1891,  p.632. 

Forewings  with  10  and  1 1  coincident,  connected  by  a  bar  with 
9(4$). 

JS\Q. :  Cairns,  Innisfail,  CardAvell. 

121.  PRvESOS    MARIANA. 

Eusemia  mariana  White,  Voy.  Rattlesnake.  Prcusos  mariana 
W.Ik.,  Cat.  Brit.  Mus.,  ii.,  p.409.  Ttgridoptera  mariana  Meyr., 
Proc.  Linn.  Hoc.  N.  S.  Wales,  1891,  p.631. 

Antennal  ciliations  of  $  X.  Forewings  in  ^  with  fovea  im- 
perfectly developed;  10  and  11  long-stalked,  their  stalk  connected 
by  a  bar  with  9  (3(J). 

N.Q.:  Cape  York. 

122.  Pr^esos  catadela,  n.sp. 
i<o.Ta8i]/\os,  veiy  conspicuous. 
^.  48  ram.  Head  and  thorax  dark  fuscous.  Palpi  1|:  dark 
fuscous  Antennae  fuscous;  ciliations  in  J"  !-!.  Abdomen  yellow. 
Legs  grey.  Forewings  triangular,  costa  slightly  sinuate,  apex 
rounded,  termen  bowed,  oblique;  in  ^  with  a  well-marked  fovea, 
visible  on  upper  surface:  JO  and  11  long-stalked  (almost  coinci- 
dent), their  stalk  connected  by  a  bar  with  9;  dark  fuscous; 
markings  white;  a  small  subcostal  spot  at  I;  an  oval  blotch 
reaching  from  beneath  costa  at  r'  nearly  to  tornus;  a  small  sub- 
apical  spot,  from  which  a  slender,  interrupted,  subterminal  line 
runs  to  dorsum  before  tornus;  cilia  dark  fuscous.  Hindwinirs 
with  termen  rounded,  slightly  wavy;  bright  yellow,  with  blackish 
markings;  a  median,  discal,  circular  spot;  a  postmedian  fascia  at 
5,  interrupted  above  middle;  three,  large,  subterminal  spots  from 
costa,  and  two  from  tornus,  between  these  series  a  minute  dot 
rather  further  from  termen;  a  terminal  line,  broader  towards 
apex,  not  reaching  tornus;  cilia  on  costal  half  of  termen  blackish, 
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on  tornal  half  yellow.  Underside  similar,  but  with  subtermiiial 
line  not  developed  on  forewinj:;  hind  wings  with  a  broad  costal 
streak  terminating  in  a  large  apical  blotch, 

Very  similar  to  P.  mariana  in  colouration,  but  much  smaller. 

N.Q.:  Cape  York,  in  March;  one  specimen,  in  Coll.  Lyell; 
taken  by  the  late  Mr.  Elgner. 

123.  Pr.esos  leucosticta. 

Craspedosls  leucosticta  Warr.,  Nov.  ZooL,  1896,  p. 398. 

(J^.  43-52  mm.  Head  and  palpi  grey.  Antenna^  fuscous; 
ciliations  in  (J  1.  Thorax  grey.  Abdomen  yelloAV-ochreous, 
basal  \  groy.  Legs  grey.  Forewings  elongate-triangular,  costa 
straight  to  near  apex,  apex  rounded,  termen  longer  than  dorsum, 
bowed,  strongly  oblique;  10  and  11  coincident,  connected  bv  a 
short  bar  with  9  (3(J,  49):  grey;  a  transverse,  white  mark,  its 
edges  sujftused  from  mid-costa  across  end  of  cell;  a  grey  whitish, 
rather  broad  line  from  tornus  towards  |  costa,  but  lost  in  disc; 
cilia  grey.  Hind  wings  rather  long,  termen  strongly  rounded; 
grey;  a  broad,  white,  median  band,  its  anterior  edge  straight, 
posterior  edge  with  a  strong,  rounded,  median  projection;  a 
narrow,  grey- whitish  fascia  beyond  and  parallel  to  this;  cilia 
irrev.     Underside  similar. 

N.Q.:  Cooktown,  Cairns,  Herberton. 

Gen.  34.  E  p  i  d  e  s  m  a. 

Epidesvia  Hb.,  Verz.,  p.l76.  J/i^io/urt  Wlk.,  Cat.  Brit.  Mus., 
ii.,  p.364;  Hmps.,  Moths  Ind.,  iii.,  p.312. 

Head  and  face  smooth-scaled.  Tongue  well-developed,  l^alpi 
moderate,  porrect;  basal  joint  \\ithlong,  spreading  hairs  beneath: 
second  and  terminal  joints  smooth-scaled.  Thorax  hairy  beneath. 
Femora  glabrous.  Posterior  tibiae  of  ^  dilated.  Forewings  in 
^  with  a  small  fovea;  10  absent  (coincident  with  11),  11  free. 
Hind  wings  normal. 

I  refer  this  also  to  the  Abraxas-group.  The  genus  is  Tndo- 
Malayan. 

124.  Epidksma  queenslandica. 

Milionia  queenslandica  Hoths.,  Nov.  Zool,  1895,  p. 4 64. 

(to.  57-65  mm.     Head  and   palpi   peacock-blue,  with  metallic 
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lustre,  Antennre  blackish.  Thorax  ochreous-brown,  loose-haired. 
Abdomen  peacock-blue,  with  metallic  lusti-e;  beneath  blackish; 
tuft  ochreous-brown  Legs  blackish:  femora  and  tibi?e  with 
peacock-blue  lustre.  Forewings  elotjgate-triangular,  costa  straight 
to  near  apex,  apex  rounded,  termen  nearly  straight,  oblique;  10 
and  11  coincident,  free  (4(J,  2^);  black;  base,  except  costal  edge, 
ochreous-brown,  a  broad,  red  streak  from  base  to  torn  us,  gradu- 
ally attenuated,  indented  before  tornus;  an  orange  fascia  from 
midcosta  to  tornus,  where  it  blends  with  dorsal  streak;  cilia 
black.  Hind  wings  with  termen  rounded;  an  orange  spot  on 
tornal  side  of  middle  of  disc;  a  few  orange  scales  near  tornus: 
an  orange,  terminal  line  indented  or  interrupted  on  veins;  cilia 
orange.  Underside  similar,  but  without  dorsal,  red  streak  on 
forewings,  and  with  a  short,  subcostal,  peacock-blue  streak  on 
each  wing  from  base. 

N.Q.:  Cooktown,  Cairns,  Tnnisfail. 

Gen.  35.   A  p  ii  o  s  i  t  a,  n.g. 
divpoa-LTOs,  unapproachable. 

Face  smooth.  Tongue  well-developed.  Palpi  rather  short 
and  stout,  porrect,  rough-scaled,  not  hairy.  Antennte  of  ^  uni- 
pectinate(?),  of  ^  simple.  Thorax  hairy  beneath.  Femora 
glabrous.      Forewings  with  10  and  11  coincident  and  free. 

Probably  allied  to  Fjndesma.  Mr.  Lower  describes  the  an- 
tennae of  the  9  as  unipectinate.  This  is  certainly  not  so,  and 
probably  his  specimen  was  a  ^.  Unfortunately  I  have  not  seen 
that  sex. 

125.  Aprosita  macrocosma. 

Satraparchisi^i)  macrocosma  Low.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1899,  p.85. 

Vic:  Gisborne,  in  February;  one  9  specimen  found  dead,  im- 
paled on  a  thistle-prickle  (Lyell). 

Gen.  36.   Lychnographa,  n.g. 
Xv\i'oypa<fio^,  brilliantly  marked. 
Head  smooth,   rounded,    not  projecting.     Tongue  well-devel- 
oped.     Palpi  short,  porrect  or  subascending;  second  joint  with 
rough    hairs    beneath ;    terminal    joint    short       Antenna?  of  ^ 
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simple,    minutely    ciliated.       Thorax     without    crest,     beneath 
slightly  hairy.     Femora  glabrous.     Posterior  tibiae  of  ^  dilated. 
Forewings  of  ^  without  fovea;  10  out  of  7,  8,  9,  11  from  cell,  not 
anastomosing.     Hindwings  normal. 
Type,  L.  heroica. 

126.  Lychnogkapha  heroica,  n.sp. 

(J.  50  mm.  Head  and  thorax  dark  fuscous.  Palpi  reddish- 
ochreous,  towards  apex  fuscous.  Antennse  fuscous;  in  $  slightly 
laminate  towards  apex,  ciliations  minute  {\).  Abdomen  dark 
fuscous;  beneath  reddish-ochreous.  Legs  fuscous;  posterior  pair, 
except  tarsi,  pale  reddish-ochreous.  Forewings  triangular,  costa 
gently  arched,  apex  rounded,  termen  evenly  bowed,  slightly 
oblique:  blackish-fuscous;  two,  straight,  whitish-fuscous  fasciae; 
first  from  \  costa  to  dorsum  just  before  torn  us,  broad  on  costa, 
gradually  narrowing;  second  from  |  costa  to  termen  just  above 
tornus,  of  nearly  uniform  breadth  ;  cilia  blackish-fuscous,  on 
fasciae  whitish-ochreous.  Hindwings  rather  long,  termen  scarcely 
rounded;  blackish-fuscous,  a  triangular,  bright  reddish-orange 
blotch  beneath  costa  before  middle;  a  very  irregular  blotch  of 
the  same  colour  from  tornus,  forming  a  broad  terminal  band, 
which  leaves  tornus  about  middle  and  ends  in  disc  beneath  first 
blotch;  its  edge  is  irregularly  indented  and,  towards  tornus,  it 
contains  two  blackish  spots  and  some  blackish  strigulse;  cilia 
blackish-fuscous,  on  middle  third  of  termen  whitish-ochreous,  on 
dorsum  fuscous-brown.     Underside  similar. 

Q.:  Mt.  Tambourine;  in  January.  One  example  of  this  mag- 
nificent species  was  taken  by  Mr.  R.  J.  Tillyard,  flying  by  day 
in  a  deep  gully  beneath  a  waterfall. 

127.  Lychnographa  agaura,  n.sp. 

ayav/oos,  proud,  stately. 
9.  38-40  mm.  Head,  palpi,  and  antennae  grey.  Thorax  grey, 
posteriorly  whitish-grey.  Abdomen  ochreous.  Legs  pale  och- 
reous;  anterior  pair  grey.  Forewings  triangular,  costa  bisinuate, 
being  arched  at  ba.se,  slightly  concave  in  middle,  and  arched 
again   just   before  apex,  apex    rounded,  termen    bowed,  scarcely 
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oblique,  slightly  crenulate:  fuscous-grey;  markings  dear  white 
partially  edged  with  blackish:  an  orange,  median  dot  close  to 
base,  edged  posteriorly  with  blackish,  and  succeeded  by  some 
whitish  suffusion;  an  oblique,  oblong,  white  patch  from  costa  at 
1;  a  similar  luit  less  distinct  patch  from  dorsum  before  middle 
nearly  touching  preceding  at  apex;  a  fascia  from  costa  at  ^  to 
termen  above  tornus,  sharply  defined  anteriorly,  suffused  pos- 
teriorly; a  narrow  fascia  from  costa  before  apex,  sharply  angu- 
lated  in  disc,  then  broadening  and  confluent  with  preceding,  its 
anterior  edge  sharply  defined  ;  cilia  grey.  Hindwings  witli 
termen  rounded,  irregularly  waved  ;  bright  yellow,  a  large, 
blackish,  subapical  blotch  connected  by  a  bar  with  costa  neai- 
apex  ;  some  blackish  scales  on  termen  towards  tornus  :  cilia 
yellow.  Underside  similar;  but  basal  half  of  forewings  yellow, 
apical  half  dark  fuscous,  with  three,  white  blotches. 

Type  in  Coll.  Wyld. 

N.S.W.:  Sydney,  in  May;  two  specimens  received  from  Mr.  G. 
H.  Wyld. 

Gen.  37.  Tj  a  it  o  p  h  v  l  l  a,  n.g. 
A(/^oc/)i)A/Vos,  with  dainty  wings. 

Frons  forming  an  obtuse,  triangular,  smooth  projection.  T(»ngue 
well-developed.  Palpi  moderately  long,  ascending;  second  joint 
shortly  rough-haired  above  and  beneath;  terminal  joint  very 
short,  obtuse.  Antennse  of  ^  simple,  with  very  minute  cilia- 
tions.  Thorax  not  crested;  hairy  beneath.  Femora  slightly 
hairy.  Posterior  tibiae  of  ^  dilated.  Forewings  in  ^  without 
fovea;  dorsum  with  a  prominent  scale-tooth;  7,  8,  9,  10  stalked, 
11  from  cell,  anastomosing  with  12.     Hindwings  normal. 

Differs  from  Lychnographa  in  the  projecting  frons,  anastomosis 
of  vein  11,  and  dorsal  scale- tooth  of  fore  wing. 

128.  Larophylla  amimeta,  n.sp. 
afxifxi^ros,  inimitable. 
(J.  43-45  mm.     Head  and  thorax  purple-brown.     Palpi  purple- 
fuscous,  beneath  white.     Antennae  grey;  ciliations  in  ^  extremely 
minute.      Abdomen    whitish-ochreous.      Legs    whitish-ochreous; 
anterior  pair  suffused  with  fuscous  on  upper  surface.     Forewings 

29 
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triangular,  costa  nearly  straight,  arched  towards  base  and  apex, 
apex  rectangular,  termen  bowed,  oblique,  dorsum  with  a  large, 
projecting,  median  scale-tooth;  fuscous-brown  usually  sparsely 
strigulated  with  fuscous:  dorsal  edge  purple-grey;  sometimes 
with  three  costal  blotches,  ochreous-whitish  reticulated  with  fine 
streaks  of  reddish-brown,  but  these  are  often  entirely  absent; 
first  on  base  extending  to  V,  subtriangular,  projecting  outwards 
in  disc;  second  median,  discal  edge  irregularly  rounded;  third 
apical,  similar  to  second  but  smaller;  cilia  fuscous-brown.  Hind- 
wings  with  termen  rounded;  orange-yellow;  a  large,  irregularly 
outlined,  blackish,  subapical  blotch.  Underside  of  hindwings 
similar;  of  forewings  yellow,  with  a  blackish  oblique  bar  from 
1  costa  not  reaching  dorsum,  and  a  very  large,  blackish,  sub- 
apical  blotch  connected  with  costa  and  termen. 

Type  in  Coll.  Wyld. 

N.S.  VV.:  Sydney,  in  May;  one  specimen,  received  from  Mr.  G. 
H.  Wvld.  Wentworth  Falls,  near  Katoomba,  in  April;  four 
specimens  received  from  Mr.  G.  Lyell. 
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ON  THE  GENERA  ECHINAXIA  AND  RHABDOSIGMA 

[Porifera]. 

By  E.  F.  Hallmann,  B.Sc,  Linnean  Macleay  Fellow  of  the 
Society  in  Zoology. 

(Plates  xxi.-xxii. ;  and  two  Text-figures.) 

The  genera  Echinaxia  and  Rhahdosigma  were  proposed,  with- 
out definition,  in  my  "  Revision  of  the  Genera  with  microscleres 
included,  or  provisionally  included,  in  the  Family  Axinellidse," 
for  two  species  wrongly  referred  to  the  genera  Axinella  and 
Sigmaxinella  respectively.  I  now  publish  definitions  of  these 
genera,  together  with  remarks  on  their  probable  relationships, 
and  re-descriptions  of  their  type-species;  and  for  the  reception  of 
certain  species,  apparently  related  to  Echinaxia,  I  propose  two 
new  genera,  Axi^iectya  and  Hetercetya. 

Genus  Echinaxia. 

Definition. — Desmacidonidse  of  erect,  lamellar  or  ramose  habit, 
with  a  skeleton  consisting  axially  of  a  reticulation  of  spiculo- 
spongin  fibres  cored  by  comparatively  small,  smooth  styli  and 
echinated  by  vestigially  spined  acanthostyli,  and  extra-axially  of 
(typically  non-connected)  fibres  radiating  outwards  to  the 
surface,  composed  partly  of  the  same  two  kinds  of  styli,  and 
partly  of  obliquely  directed  {i.e.,  plumosely  disposed)  long,  smooth 
styli — the  last-mentioned  spicules  typically  occurring  only 
towards  the  outer  extremities  of  the  fibres,  and  forming  terminal 
tufts  which  project  beyond  the  dermal  membrane;  the  extra- 
axial  fibres,  however,  may  be  so  reduced  as  to  be  represented  by 
scarcely  more  than  their  terminal  tufts  of  long  styli.  The  acan- 
thostyli are  of  characteristic  form,  having  their  basal  moiety  free 
from  spines  and  more  or  less  curved.     Microscleres  are  absent. 

Type,  E.frondnla  Whitelegge. 

Two  species  with  a  spiculation  closely  analogous  to  that  of 
Echinaxia  frondula  have  been  described  by  Thiele(5)  under  the 


392  ECHINAXIA    AND    RHABDOSIGMA, 

names  oi  Raspailia  hirsuta  and  R./oliitm;  but  whether  these  also 
agree  therewith  (or  with  one  another)  sufficiently  to  necessitate 
their  inclusion  in  the  same  genus  is  not  quite  certain,  owing  to 
the  inadequacy  of  their  descriptions.  As,  however,  they  certainly 
do  not  belong  to  Raspailia,  and  the  establishment  of  a  sepaiate 
genus  for  their  reception  would  be  premature,  I  propose  that 
they  be  referred  (provisionally,  at  least)  to  Echinaxia,  and  have 
attempted  to  define  the  genus  accordingly.  With  respect  to 
certain  features  of  the  skeleton,  the  differences  between  the  three 
species  are  rather  considerable.  In  E.  hirsuta,  according  to 
Thiele's  description,  the  skeleton  consists  axially  of  a  network 
of  horny  fibres  cored  by  the  smaller  smooth  styli  and  echinated  by 
more  abundant  acanthostyli,  and  the  extra-axial  fibres  are  pro- 
vided with  projecting  long  styli  apparently  throughout  their  entire 
length.  On  the  other  hand,  in  E.frondula  the  axial  skeleton  is 
a  dense  and  nearly  subrenieroid  reticulation  composed  almost 
entirely  of  the  smaller  smooth  styli  (spongin  being  present  only  in 
very  minute  quantity,  and  the  acanthostyli  scarce),  while  the 
extra-axial  fibres  are  provided  with  projecting  long  styli  only 
towards  their  outer  extremities.  Regarding  the  arrangement  of 
the  skeleton  in  E.foliunn,  no  definite  information  is  available,  but 
apparently  it  is  reticulate  throughout;  in  this  species  also,  how- 
ever, long  smooth  styli  project  far  beyond  the  surface  of  the 
sponge,  and  it  is  presumable  that  these  are  the  terminal  spicules 
of  fibres  corresponding  to  the  extra-axial  fibres  of  the  other 
species.  In  E.  froudula  more  especially,  the  intrafibral  smooth 
styli  approximate  rather  closely  both  in  size  and  shape  to  the 
acanthostyli,  conveying  the  suggestion  of  their  original  deriva- 
tion therefrom;  and  this  view  of  their  origin  is  further  supported 
by  the  fact  that,  in  E.  hirsuta,  they  occasionally  exhibit  a  slight 
roughness  of  the  surface,  suggestive  of  a  vestigial  spination. 

Acanthostyli  similar  to  those  of  Echinaxia  are  characteristic 
also  of  the  genus  Raspaxilla,  lately  proposed  by  Topsent(lO)  for 
a  new  species  from  the  Antarctic;  and  this  genus  (as  exemplified 
by  its  single  known  species)  further  resembles  Echinaxia  in  the 
possession  of  a  skeleton  condensed  axially  and  consisting  extra- 
axially  of  radiating  fibres  terminating  at  the  surface  in  a  tuft  of 
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loug  projecting  styli.  But,  in  Uaspaxilla^  it  is  these  long  styli 
also  which  are  the  coring  spicules  of  the  fibres,  both  axial  and 
extra-axial  (the  only  spicules  projecting  therefrom  being  the 
acanthostyli),  whilst  spicules  corresponding  to  the  small  intra- 
fibral  styli  of  Echinaxia  are  wanting;  and,  furthermore,  there 
are  present  in  Raspaxilla  special  dermal  styli,  disposed  as  in  the 
genus  Raspailia.  On  the  reasonable  assumption  of  a  near  re- 
lationship between  the  genera  Echinaxia  and  Raspaxilla,  it 
accordingly  appears  probable  that  the  long  smooth  styli  of  the 
former  are  homologous  with  those  coring  the  fibres  of  the  latter, 
and  hence,  almost  certainly,  with  the  principal  megascleres  of 
normal  Myxillinse. 

Under  the  name  of  Axinella  niariaiia,  Ridley  and  Dendy* 
have  described  a  species,  of  ramose  habit,  with  a  skeleton  con- 
sisting axially  of  "  a  fairly  dense  core  of  irregularly  arranged, 
short,  bent,  stylote  spicules,"  and  extra  axially  of  very  large  styli 
or  tylostyli  (up  to  2200  by  30/u,  in  size)  having  their  bases  im- 
bedded in  the  confused  central  mass  and  their  apices  projecting 
far  beyond  the  surface  of  the  sponge.  Only  these  two  forms  of 
spicules  are  present.  The  short  styli  (size  about  300  by  13/x,  but 
variable)  are  sharply  bent  near  the  base,  finely  and  gradually 
pointed  at  the  apex,  and  rarely  slightly  spined.  It  is  probable, 
therefore,  that  this  species  is  closely  related  to  Echinaxia; 
though  the  differences  distinguishing  it  therefrom  appear  too 
considerable  to  be  regarded  as  of  less  than  generic  value.  As 
the  species  certainly  cannot  be  permitted  to  remain  in  the  genus 
Axinella,  nor  yet  in  the  genus  Syringella,  to  which  Topsent(9b) 
would  assign  it,  I  propose  for  its  reception  the  new  genus 
Axinectya. 

Another  species  possessing  acanthostyli  similar  to  those  of 
Echinaxia  is  that  which  'J"hiele(5)  has  described  as  Maspailia{1) 
villosa.     This  species,  however,  is  of  massive  habit,  without  an 

*  Report  on  the  Monaxoiiida  collected  by  H.M.S.  "Challenger."  In  the 
same  report,  there  is  also  assigned  to  the  genus  Axinella  a  second  species 
with  acanthostyli,  viz  ,  A .  monticidaris.  There  can  scarcely  be  any  doubt 
that  the  correct  position  of  this  species  is  in  the  genus  Anlo.'<pongus 
Norman,  hitherto  regarded  as  being  represented  only  by  the  single  species, 
A.  tabalatus  Bowerbank. 
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axially  condensed  skeleton,  and  also  differs  from  Echinaxia, 
Axinectya,  and  Raspaxilla  in  the  absence  of  megascleres  corres- 
ponding to  the  long  (principal)  styli,  and  from  Raspaxilla^ 
furthermore,  in  the  non-possession  of  special  dermal  megascleres. 
For  the  reception  of  this  species,  accordingly,  a  new  genus 
appears  also  to  be  required,  and  for  this  I  propose  the  name 
Heterectya. 

ECHINAXIA    FRONDULA  Whitelcgge. 

(Plate  xxi.,  figs.3,  4;  Plate  xxii.,  figs.  1,  2;  and  Text-fig.  1). 
1907.  Axinella  frondula  Whitelegge,  Mem.  Austr.  Mus.,iv.,  Pt. 

10,  p.509,  PI.  xlvi.,  fig.32. 
1916.  Echinaxia  frondula.   Kallmann,    Proc.    Linn.   Soc.    N.    S. 

Wales,  xli.,  Pt.  3,  p.543. 
External  features. —  The  single  example  of  the  species  which 
has  so  far  been  obtained  consists  of  a  very  thin,  flabelliform 
lamina,  gradually  narrowed  proximally  into  a  (likewise  much 
compressed)  stalk-like  prolongation,  and  divided  marginally,  by 
very  wide  and  deep  notches,  into  four  sub-spathulate  lobes.  A 
figure  illustrating  the  external  form  accompanies  the  original 
description.  The  specimen  appears  to  be  complete  with  the 
exception  of  the  basal  extremity  of  the  stalk;  but  possibly  it 
represents  only  portion  of  a  much  larger  specimen,  of  very  deeply 
partite,  or  foliose,  habit.  It  measures  75  mm.  in  total  height, 
50  mm.  in  greatest  width,  7  mm.  in  width  at  the  lower  extremity 
of  the  stalk,  and  only  from  1  to  IJ  mm.  in  thickness  (except 
towards  the  base,  where  it  ultimately  attains  a  thickness  slightly 
exceeding  2  mm.).  The  surface  is  even,  and  presents  a  densely 
hispid,  or,  rather,  finely  pilose  appearance,  due  to  the  projection 
beyond  the  dermal  membrane  of  the  terminal  spicules  of  the 
skeletal  fibres;  the  dermal  membrane,  which  is  excessively  thin, 
is  thereby  rendered  quite  indistinct.  Oscula  are  not  discernible. 
The  consistency  of  the  sponge  in  alcohol  is  moderately  firm  and 
tough,  flexible  and  elastic;  the  colour,  light  brownish-grey. 

Skeleton. — The  skeleton  (Plate  xxii.,  figs.l,  2)  consists  (i.)  of 
a  dense  and  sharply  delimited  axial  region,  of  reticulate  pattern, 
composed  chiefly  or  almost  entirely  of  small,  smooth  styli,  and 
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(ii.)  of  strongly  developed,  single  fibres  radiating  therefrom  out- 
wards to  the  surface,  at  an  average  distance  apart  of  about  200ii. 
Also  participating  in  the  formation  of  the  axial  skeleton,  but 
occurring  only  interstitially,  are  from  scarce  to  fairly  numerous, 
singly  dispersed,  long  slender  styli,  directed  longitudinally; 
these  spicules  appear  to  be  more  abundant  in  the  older  portions 
of  the  sponge.  The  spaces  between  the  extra-axial  fibres  are 
entirely  free  from  spicules.  The  axial  reticulation,  as  seen  in 
longitudinal  transverse  section,  presents  an  irregularly  sub- 
renieroid  pattern,  not  altogether  unlike  that  characteristic  of 
the  genus  Petrosia;  examined,  however,  in  section  parallel  to 
and  in  the  mid-plane  of  the  sponge  (Plate  xxi.,  figs.  3,  4)  it  is 
seen  to  be  formed  {i.e.,  in  its  most  central  region)  of  somewhat 
ill-defined,  plurispicular  strands  (of  the  already  mentioned  small 
styli)  running  longitudinally  in  close  subparallelism,  and  inter- 
connected by  a  paucispicular,  plexus-like  network  of  the  same 
spicules,  as  well  as  by  occasional  single  spicules  directed  trans- 
versely. The  longitudinal  spicule-strands  are  echinated  by 
scarce  acanthostyli,  which  usually  project  almost  perpendicularly; 
and  echinating  acanthostyli  also  occur  (sometimes  rather  abund- 
antly) on  the  outward  side  of  the  outermost  fibres  of  the  axial 
reticulation.  In  the  youngest  portions  of  the  skeleton,  spongin 
is  present  only  in  the  least  possible  quantity  requisite  to  hold 
the  spicules  together  :  even  in  the  oldest  parts  of  the  sponge,  it 
seldom  forms  a  distinct  sheath  to  the  spicule-strands,  and  (owing 
to  its  colourlessness)  is  clearly  discernible  only  when  stained. 

The  extra-axial  fibres,  —  which  vary  in  stoutness  from  25  to 
90/7-,  — are  composed,  throughout  the  greater  part  of  their  length, 
almost  entirely  of  small  smooth  styli  (similar  to  those  of  the 
axial  skeleton)  closely  packed  together  side  by  side;  accompany- 
ing these  spicules  there  are  also  acanthostyli,  mostly  located  at 
the  surface  of  the  fibre,  and  in  part  projecting  therefrom  at  a 
small  angle  of  inclination  as  echinating  spicules.  The  latter 
spicules  (the  acanthostyli)  are  at  first  relatively  very  few,  but 
towards  the  outer  extremity  of  the  fibre  (though  still  at  some 
considerable  distance  below  the  dermal  surface)  they  increase  in 
number  at  the  expense  of  the  former,  sometimes  almost  entirely 
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replacing  them;  and  at  tlie  same  time,  also,  there  enter  into  the 
formation  of  the  fibre,  long,  slender,  smooth  styli,  which  are 
directed  at  a  greater  or  less  angle  of  inclination  to  the  fibre,  pro- 
jecting therefrom  in  plumose  fashion.  With  the  advent  of  the 
last-mentioned  spicules,  the  others  rapidly  diminish  in  number 
and  soon  cease.  Usually  the  total  length  of  fibre  from  which 
the  long  styli  project  is  relatively  so  short  that  they  may  appear 
to  form  scarcely  more  than  a  divergent  tuft  at  the  extremity  of 
the  fibre;  occasionally,  however,  one  or  a  few  such  spicules  are 
to  be  found  projecting  from  other  parts  of  the  fibre  also.  The 
terminal  spicules  project  almost  their  whole  length  beyond  the 
dermal  membrane.  These  long  styli  of  the  fibres  are  generally 
not  distinguishable  from  those  occurring  singly  dispersed  in  the 
axial  skeleton;  but  in  some  portions  of  the  skeleton  examined, 
taken  from  near  the  base  of  the  sponge,  a  large  proportion  of 
them  were  found  to  be  much  stouter  and  relatively  shorter.  The 
mode  of  origin  of  the  extra-axial  fibres  from  the  axial  skeleton 
is  most  unusual;  from  the  longitudinal  spicule-strands  of  the  axial 
skeleton,  short  lateral  branches  arise,  which,  several  together, 
converge  and  become  confluent.  As  already  indicated,  the 
extra-axial  fibres  are  entirely  unconnected  by  transverse  fibres. 

Spicules.— (i.)  The  small  smooth  styli  (Text-fig. 1,  a)  are  of 
nearly  uniform  diameter  throughout  their  length  to  within  a 
short  distance  of  their  apical  extremit}',  tapering  thence  gradu- 
ally to  a  sharp  point,  and  are,  without  exception,  more  or  less 
curved,  often  rather  strongly  so,  with  the  point  of  maximum 
curvature  situated  not  far  below  their  centre.  They  range  from 
75  to  150/z  in  length  and  up  to  65  fx  in  diameter:  but  individuals 
below  90/jt  in  length  or  above  5/x  in  stoutness  are  extremely  rare 
except  in  the  older  portions  of  the  sponge.  Of  frequent  occur- 
ence among  the  styli  are  modifications  thereof  in  the  form  of 
oxea;  these  are  symmetrically  curved,  and  slightly  fusiform. 
Transitional  forms  between  the  styli  and  oxea  are  rare  or  absent. 

(ii.)  The  acanthostyli  (Text-tig.  1,  6)  are  likewise  invariably 
curved,  but  have  the  curvature  restricted  to  their  basal  moiety, 
or  often  even  to  their  basal  third,  the  remainder  of  the  shaft 
being  straight  and  gradually  tapered,  i.e.,  somewhat  conical;  the 
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apical   extremity  is   acutely  pointed,  and  the  basal    end   evenly 
rounded  oft".     The  spines  are  confined  to  the  distal  moiety  of  the 

n    W     1\    Ml      7/     /  /     lid 


Text-fig.  1. 

Echinaxia  frondula. — a,  corint^  styli  of  the  fibres;  h,  acaiithostyh ;  t\  inter- 
stitial styh  of  the  axial  skeleton;  d,  styli  projecting  from  the  extra- 
axial  fibres  and  hispiclating  the  surface  of  the  sponge;  e,  abnormally 
stout,  projecting  styli  of  the  extra-axial  fibres  in  the  older  portions 
of  the  sponge. 

spicule,  and  are  of  minute  size  and  closely  set.     The  acanihostyli 
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range  from  80  to  1  20/x  in  length  and  from  4*5  to  S/x  in  stoutness. 

(iii.)  The  long  smooth  styli  (Text  fig.  1,  c,  d,  e)  are,  almost  with- 
out exception,  more  or  less  curved  (though  mostly  only  slightly 
so,  and  chiefly  in  their  basal  moiety),  and  are  of  uniform  diameter 
to  about  the  middle  of  the  length,  whence  they  taper  gradually 
to  a  sharp  point.  A  distinction  should,  perhaps,  be  drawn 
between  those  belonging  to  the  axial  region  of  the  skeleton  and 
those  occurring  in  association  with  the  extra-axial  fibres.  The 
former  range  from  (very  rarely  less  than)  250  to  nearly  600/a  in 
length,  and  from  2  to  1 2/z  in  diameter,  but  are  seldom  less  in 
size  than  350  by  4/x.  The  latter  are  of  about  the  same  dimen- 
sions, both  as  regards  length  and  maximum  size,  in  the  younger 
portions  of  the  skeleton  (but  are  uniformly  stouter,  never  less 
than  6  or  7/x  in  diameter);  whilst  in  the  older  regions  of  the 
sponge  they  appear  usually  to  be  shorter  and  stouter,  ranging 
from  less  than  200  to  rarely  more  than  400/x  in  length  and 
abnormally  attaining  to  20/x  in  diameter. 

Loo.  -  Shoalhaven  Bight,  coast  of  New  South  Wales. 

Genus  Rhabdosigma. 

I)e/inUio7i.~T)e{imsicidonidse  in  which  the  skeleton  is  a  reticu- 
lation of  well-developed  spiculo-spongin  fibres,  and  the  only 
megascleres  are  rhabdostyli,  typically  exhibiting  a  vestigial 
spination,  and  in  part  projecting  from  the  fibres  as  echinating 
spicules.     The  microscleres  are  sigmata. 

Type,  li.  maminillata  Whitelegge. 

Though  characterised  mainly  by  the  possession  of  megascleres 
similar  in  form  to  those  constituting  the  sole  common  and  dis- 
tinctive feature  of  the  species  comprised  in  the  genus  Rhahder- 
emia,  Rhahdosiyma  mammillata  nevertheless  difiers  so  decidedly 
from  any  of  these  in  the  structure  of  its  skeleton  that  the 
desirability  of  a  separate  genus  for  its  reception  appears  unques- 
tionable. An  adequate  description  of  the  skeleton  in  most  of 
the  species  of  Rhabderemia  has  not  been  given;  but  all  of  them 
are  of  encrusting  or  semi- encrusting  habit,  and  apparently  only 
in  one  of  them,  R.  indica,  are  the  megascleres  at  all  aggregated 
into  definite  fibres  or  strands;  even  in  this  species,  only  a  pro- 
portion  of   the   megascleres   are  so  arranged,  and,  according  to 


BY    E.    F.    KALLMANN.  399 

Dendy,  no  spongin  cementing  them  together  is  detectible. 
Furthermore,  in  the  typical  species  of  Rhahderemia,  including 
R.  indica,  the  spiculation  includes  very  small  scattered  styli, — 
designated  microstyli  by  Topsent,— which,  as  they  sometimes 
show  traces  of  a  vestigial  spination,  are  probably  homologous  with 
the  acanthostyli  of  "ectyonine"  Myxillinse.  The  only  two  species 
of  the  genus  without  microstyli  are  R.  vntexta  and  R.  prolifera. 
The  former  of  these  is  imperfectly  known,  but  it  appears  to  be 
an  encrusting  species  with  a  skeleton  composed  of  rhabdostyli 
distributed  singly;  in  the  latter,  which  is  also  encrusting,  the 
main  skeleton  consists  of  rhabdostyli  standing  separately  with 
their  heads  based  on  the  substratum,  and  special  dermal  mega- 
scleres  are  present  in  the  form  of  slender  tylostyli.  The  follow- 
ing is  a  list  of  the  species  of  Rhahderemia,  with  the  spiculation 
of  each,  and  with  references  to  their  descriptions  :— ^ 

R.  toxigera  Topsent (7).  Smooth  rhabdostyli,  microstyli,  sig- 
mata,  and  toxa. 

R.  gueritei  Topsent (6).  Smooth  rhabdostyli,  microstyli,  sig- 
mata,  and  ''thraustoxes." 

R.  pusillti  Carter f 2a);  Topsent (9).  Smooth  rhabdostyli,  micro- 
styli, and  sigmata. 

R.  indica  Dendy (3).  Smooth  rhabdostyli,  microstyli,  and 
sigmata. 

R.  spinosa  Topsent (8).  Spined  rhabdostyli,  microstyli,  and 
sigmata 

R.  j^rolifera  Annandale(l).  Smooth  rhabdostyli,  dermal  tylo- 
styli, and  sigmata. 

A*,  inlexta  Carter (2b).      Spined  rhabdostyli,  and  sigmata. 

Rhabdosigma  MAMiMiLLATA  Whiteleggc. 

CIO 

(Plate  xxi.,  figs.l,  2:  and  Text-fig.2). 
1907.  Sigjnaxinella  mammillata  Whitelegge,  Mem.  Austr.  Mus., 

iv.,  Part  10,  p. 5 12. 
1916.  Rhabdosigma  iiiwinniillata  Kallmann,  Proc  Linn.  Soc.  N.  S. 
Wales,  xli.,  Part  3,  p.520. 
External  features.  — The  type-specimen    (which    is    the    only 
example  of  the  species  so  far  obtained)  may  be  described  as  pos- 
sessing  the  form  of  a  broad   and   low,  moderately  thick,  erect 
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plate,  proxinially  contracted  into  a  short  and  stout  stalk,  and 
subdivided  marginally  into  a  series  of  short  digitiform,  or  mammi- 
form lobes,  and  provided  also  with  (a  few)  additional  similar 
lobes  arising  ndventitiously  from  its  sides.  Probably  the  habit 
of  the  species  is  often  simply  flabellate,  or,  more  precisely,  digito- 
tiabellate;  but  in  the  present  instance  the  lamina  is  vertically 
folded,  and  partially  concrescent  with  itself  along  one  edge,  so 
that  its  shape  in  horizontal  cross-section  is  roughly  that  of  the 
figure  6.  In  consequence  of  this,  and  of  the  laterally-arising 
lobes,  the  essentially  lamellar  form  of  the  sponge  is  considerably 
obscured  (Plate  xxi.,  fig.2).  The  specimen,  which  is  imperfectly 
preserved  in  alcohol,  measures  70mm.  in  height,  65mm.  in  width» 
and  about  40mm.  in  total  thickness;  the  thickness  of  the  lamina 
(as  also  the  diameter  of  the  lobes)  varies  from  10  to  15mm.;  and 
the  length  of  the  longest  lobe  is  25  mm.  On  the  summit  of  each 
lobe  are  from  two  to  seven  small,  circular  oscula,  from  1  to 
(rarely)  2  mm.  in  diameter,  arranged  usually  in  one  or  two 
straight  rows;  and  traversing  the  lobe  longitudinally  throughout 
its  entire  length  are  a  corresponding  number  of  main  excurrent 
canals.  On  some  of  the  lobes  there  is  observable,  radiating 
towards  the  oscula,  a  series  of  faintly  marked  grooves  or  shallow 
fissures;  but  these  are  probably  only  accidentally-caused  cracks. 
Owing  to  its  abrasion,  the  dermal  membrane  is  almost  entirely 
wanting;  but  from  traces  of  it  remaining  here  and  there  on  the 
less  exposed  portions  of  the  surface,  it  would  appear  to  have 
formed,  when  intact,  a  very  thin  and  closely  adherent  layer,  non- 
separable  from  the  underlying  tissues,  and  finely  granular  on  the 
surface.  Subdermal  spaces  are  indiscernible.  Where  the  dermal 
membrane  is  wanting,  the  surface  presents  a  somewhat  velvety 
aspect, -due  to  the  numerous  slightly  projecting  points  of  the 
terminal  spicules  of  the  main  skeletal  libres,— and  is  dotted  (at 
distances  apart  of  about  1  mm.)  with  small  pinhole-like  "pores;" 
these  latter  are,  of  course,  not  the  dermal  pores  (as  the  original 
de.scription  would  suggest),  but  the  (subdermally  situated) 
orifices  of  the  main  incurrent  canals.  The  consistency  of  the 
sponge  is  firm  and  tough,  compressible  and  resilient;  the  texture, 
dense.     The  colour  in  alcohol  is  light  brown. 
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Skeleton.  —  The  skeleton  (Plate  xxi.,  fig.l)  is  composed  of  well- 
developed  spiculo-spongin  fibres,  echinated,  as  well  as  cored,  by 
the  characteristic  inegascleres,  the  rhabdostyli  :  megascleres 
scattered  between  the  fibres  are  rare  or  absent.  With  respect 
to  its  arrangement,  it  presents,  in  keeping  with  the  lamellar 
form  of  the  sponge,  a  somewhat  denser  central,  or  axial  region, 
of  usually  fairly  considerable  width,  within  which  the  direction 
of  the  main  fibres  is  longitudinal  or  nearly  so,  and  connecting 
fibres  between  them  are  numerous;  and  exteriorly  to  this  (on 
either  side  of  it,  in  the  main  body  of  the  sponge),  extending 
therefrom  to  the  surface,  an  e:rtra-axial  region,  in  which  the 
direction  of  the  main  fibres  is  more  or  less  obliquely  transverse 
(occasionally,  in  the  lobes,  nearly  perpendicular  to  the  longitu- 
dinal direction),  and  connecting  fibres  between  them  (excepting 
in  the  older  portions  of  the  sponge)  are  relatively  few.  The 
demarcation  between  the  two  regions,  however,  is  generally  by 
no  means  pronounced.  In  the  extra-axial  region,  particularlv, 
the  skeleton  is  of  very  regular  and  simple  pattern  (Plate  xxi., 
tig  1),  with  the  main  fibres  running  in  nearly  straight  courses, 
approximately  parallel  to  one  another,  at  a  distance  apart  of 
about  a  spicule's  length,  and  chiefiy  connected  together  by  their 
echinating  spicules  in  the  manner  presently  to  be  described, 
eventually,  however,  in  the  older  portions  of  the  sponge,  these 
connecting  spicules  become  invested  each  with  an  ensheathing 
layer  of  spongin,  thus  giving  rise  to  connecting  fibres,  and  the 
pattern  of  the  extra-axial  skeleton  is  then  rectangularly  reticu- 
late. In  the  axial  region  the  main  fibres  are  much  less  regularly 
disposed,  and  the  pattern  of  the  skeleton  is  distinctly  reticulate 
throughout,  with  (except  in  the  youngest  portions  of  the  sponge; 
meshes  of  more  or  less  rounded  shape;  in  the  oldest  portions  of 
the  sponge  the  meshes  become  reduced  in  size,  often  almost  to 
the  point  of  obliteration.  The  spicules  coring  the  main  fibres 
(both  axial  and  extra-axial)  are  disposed,  somewhat  loosely,  in  a 
slightly  plumose  fashion,  frequently  with  the  points  of  some  of 
them  projecting  a  little  beyond  the  spongin-sheath,  and  varv  in 
number,  in  a  cross-section  of  the  fibre  at  any  point,  from  3  to 
about  8;  they  are  generally  somewhat  the  more  numerous,  and 
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their  plumose  arrangement  is  generally  the  more  pronounced, 
towards  the  outermost  extremities  of  the  extra-axial  fibres  {i.e., 
near  the  surface  of  the  sponge).  The  connecting  fibres  contain 
only  one  or  two  spicules.  A  most  unusual  (possibly  abnormal) 
circumstance  in  connection  with  the  coring  spicules  of  the  axial 
main  fibres, — apparently,  however,  only  in  the  older  portions  of 
the  skeleton, — is  the  fact  that  a  variable  (often  a  very  consider- 
able) proportion  of  them  fail  to  grow  much  beyond  their  very 
earliest  developmental  stages,  —  their  immaturity  in  many  cases 
being  such  that  nothing  more  of  them  can  be  discerned  than  the 
faint  outline  of  their  axial  canal.  The  echinating  spicules  are 
usually  directed  almost  or  quite  perpendicularly  to  the  fibres, 
and  stand,  on  the  average,  at  a  distance  apart  of  (at  the  most) 
not  more  than  one-half  their  own  length.  A  considerable  pro- 
portion, if  not  the  majority,  of  the  echinating  spicules  project 
from  their  supporting  fibres  in  such  directions  as  apically  to 
impinge  upon  and  become  inserted  into  adjoining  fibres,  and 
thus  come  to  play  the  part  of  connecting  spicules;  in  the  axial 
region  of  the  skeleton,  and  also  (as  already  mentioned)  in  the 
older  portions  of  the  extra-axial  region,  these  connecting  spicules 
usually  become  entirely  ensheathed  in  spongin,  and  thus  give 
rise  to  additional  connecting  fibres.  'I'he  extra-axial  main  fibres 
are  usually  between  60  and  80/x,  rarely  as  much  as  100/x,  in 
stoutness;  the  axial  main  fibres,  owing  to  the  greater  develop- 
ment of  their  spongin-sheath,  occasionally  attain  to  over  250/x 
in  stoutness  in  the  stalk  of  the  sponge,  but  in  the  lobes  seldom 
exceed  150/x.  The  terminal  spicules  of  the  extra-axial  main 
fibres  are  free  from  spongin  except  basally,  and  form,  at  the 
extremity  of  each  fibre,  a  slightly  divergent  penicillate  tuft,  pro- 
jecting into  the  dermal  membrane.  There  is  no  dermal  skeleton. 
Spicules. — The  rhabdostyli  (Text-fig. 2)  range  from  160  to  280/x 
in  length  and  attain  a  maximum  stoutness  of  18yu;  in  their  very 
earliest  developmental  stages  they  already  measure  5  or  6/x  in 
stoutness,  and  the  diameter  of  their  axial  canal  is  only  slightly 
less.  They  have  the  shaft  bent,  as  a  rule  rather  sharply  and 
angulately,  at  a  distance  of  from  20  to  very  seldom  more  than 
30/Ji  from  the   base,   and    at  an  angle  usually  much  less  than 
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(though  occasionally  exceeding)  45'.  The  basal  extremity  is 
evenly  rounded  off,  not  tylote;  the  portion  of  the  shaft  between 
it  and  the  point  of  flexure  is  usually  straight  or  very  nearly  so; 
the  remainder  of  the  shaft  is,  almost  without  exception,  perfectly 
straight,  and  tapers  gradually  to  a  sharp  point.      Basally,  for  at 


Text-fig.  2. 

Rhahdosigma  mammiUata — a,  fullj'^-grown  rhabdostyli;  h,  immature  rhab- 
dostyli  ;  c,  abnormal  forms  of  rhabdostyli  ;  d,  larger  sigmata  ;  e. 
smaller  sigmata. 

least  one-fourth  of  the  entire  length  of  the  spicule,  and  also 
apically,  for  about  the  same  distance,  the  shaft  is  invariably 
quite  smooth;  but  not  infrequently,  over  some  portion  of  its 
intermediate  region,  there  occur  a  few  small,  perpendicularly 
directed  spines,  the  largest  not  exceeding  Ifx  in  height.  In  the 
case  of  an  unusually  large  number  (at  least  25%)  of  the  (other- 
wise fully-grown)  spicules,  the  axial  canal  remains  unclosed 
apically,  and  is  then  frequently  very  conspicuous,  occasionally 
attaining  a  diameter  of  as  much  as  4-5/x.  Also  of  rather  frequent 
occurrence  are  abnormal  forms  (Text-fig. 2,  c),  generally  with  the 
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apical  (as  well  as  the  basal)  extremity  rounded  off,  and  nearly 
always  stouter  and  much  shorter  than  the  normally  developed 
spicules;  the  extreme  forms  of  these  are  short  straight  strongyla, 
ranging  up  to  25/x  in  stoutness,  and  occasionally  down  to  less 
than  100/x  in  length. 

The  sigmafa  are  of  two  kinds,  differing  in  size  and  also  some- 
what in  shape.  The  larger  (Text  fig. 2,  d)  invariably  have  their 
(very  finely  pointed)  extremities  recurved  abruptly,  in  a  sharply 
hook-like  manner,  and  are  frequently  only  so  slightly  contort  as 
to  appear  more  or  less  Q-shaped  when  viewed  from  the  side; 
more  usually,  however,  their  degree  of  torsion  is  such  that  the 
planes  in  which  their  opposite  extremities  are  curved,  are  in- 
clined at  an  angle  of  not  less  than  90°.  The  smaller  sigmata 
(Text-fig. 2,  e)  are  not  very  different  in  form  from  the  laiger,  but 
are  usually  somewhat  more  rounded  in  their  curvatures,  and 
slightly  more  contort.  Both  kinds  are  plentifully  scattered 
through  all  parts  of  the  interior.  The  larger,  which  are  the 
less  numerous,  vary  from  22  to  30/x  in  length,  and  attain  a 
maximum  stoutness  of  3/x;  the  smaller  are  only  from  9  to  13/u 
long,  and  never  more  than  Ifj.  in  diameter. 

Loc.  —  Off  Norah  Head,  coast  of  New  South  Wales. 
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EXPLANATION  OF  PLATES  XXI.  XXIL 

Plate  xxi. 
lihahdosujnia  mamm illata  Whitelegge . 
Fig.l. — Longitudinal  (desarcodised)  section  of  the  skeleton  (of  a  digitiform 
lf)he),  showing  extra-axial  region   thereof  and  also  portion  of  the 
axial  region;  (  x  lo). 
Fig.2. — Entire  specimen;  (  x  0). 

Echinaxia  frondu/a  Whitelegge. 
Figs. 8, 4. — Pattern  of  the  skeleton  as  shown  in  longitudinal  section  parallel 
to  and  in  the  mid-plane  of  the  (lamelliform)  sponge.  Fig. 8  shows 
more  distinctlj^  the  longitudinal  spieule-strands;  in  Fig. 4,  which  is 
from  a  thinner  section,  many  long  interstitial  megascleres  are  also 
to  be  seen;  (  x  ,>0). 

Plate  xxii. 
Echinaxia  froiuhda  Whitelegge. 
Figs.  1,2. — Skeleton  as  seen  in  longitudinal  section  perpendicular  to  the 
surface  of   the    (lamellifoim)    sponge.       The   desarcodised    section 
(shown  in  Fig.l)  is  from  near  the  upper  margin  of  the  sponge;  the 
other  (undesarcodised)  is  from  near  its  base;  (  x  50).  ^"^p^.  \'^^  i^^**V. 

CORRIGENDUM. 
Page  391,  line  14 — for  Hetercetya.,  read  Hetcrfctya. 
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CARABID^  FROM  TROPICAL  AUSTRALIA. 

(New  Genera  and  Species,  Notes  and  Synonymy,  and  Syn- 
optic   Tables.      Tribes  Scarttini,  Harpalini,    Odacas- 

THINIy    LEBIIM,    and    HeLLUONINI). 

By  Thomas  G.  Sloane. 

Tribe  Scaritini. 
Genus  C  l  i  v  i  n  a  . 

Clivina  brevisterna  si.,  var.  major,  n.var. 

Allied  to  C.  brevisterna  SI.,  but  differing  by  larger  size:  pro- 
thorax  strongly  narrowed  to  apex;  elytra  with  striae  less  coarsely 
punctate  towards  base,  obsolete  towards  apex,  interstices  equally 
convex  at  base  but  depressed  towards  apex,  third  and  tifth  in- 
terstices not  raised  into  ridges  towards  apex.  Undersurface 
similar  as  regards  pro-episterna,  nietepisterna,  and  comparative 
lenf'th  of  posterior  coxte  in  comparison  with  distance  between 
median  and  posterior  coxal  cavities.  Length,  17;  head,  3  across 
eyes;  prothorax,  4-5  x  4-75,  apex  3;  elytra,  10x5  mm. 

J£ab. — Northern  Territory.  Types  in  National  Museum, 
Melbourne.  Several  specimens,  sent  by  Mr.  J.  A.  Kershaw, 
ticketed  "Flooded  area,  King  River,  N.T.  ;  W.  McLennan; 
22.12.15." 

Laccoscaphus  doddi  si.,  var.  triordinata,  n.var. 

Oval;  elytra  with  three  rows  of  fove^e  on  each:  anterior  tibiae 
3-dentate;  black.     Length,  r2-2;  breadth,  4*5  mm. 

Differs  from  the  typical  form  of  L.  doddi  by  shape  less  convex; 
elytra  less  convex,  more  depressed  on  disc,  less  roundly  and 
strongly  declivous  on  sides,  three  (not  four)  rows  of  foveas  on 
each  elytron  (the  row  next  the  suture  wanting). 

fjab. — Northern  Territory.  'I  ype  in  National  Museum,  Mel- 
bourne, 
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One  specimen  ticketed  "  Flooded  area,  King  River,  N.T.;  W. 
McLennan  ;  24.12.15."  Among  the  specimens  sent  by  Mr. 
Kershaw,  as  taken  at  the  same  place  and  time,  was  a  specimen  of 
L.  doddi  of  typical  form.  In  L.  doddi,  the  number  of  foveas  in 
the  juxta-sutural  row  varies  (in  one  of  my  specimens  there  are 
only  two  fovese);  therefore  it  is  possible  they  may  be  altogether 
wanting  sometimes;  but,  even  if  this  be  the  case,  a  varietal  name 
for  the  form  with  only  three  rows  of  foveae  on  each  elytron  will 
be  convenient. 

Genus  C  a  r  E  N  u  m.* 
Carenum  fulgidum,  n.sp. 

Parallel -oval,  subcylindrical.  Head  large:  frontal  sulci  long, 
divergent  backwards;  median  space  at  base  filling  all  interval 
between  sulci;  suborbital  channels  to  receive  antennae  divided 
longitudinally  in  middle  by  an  oblique  ridge;  maxillary  palpi 
moderately,  labial  palpi  very  widely  securiform,  penultimate  joint 
of  labial  short,  stout  :  prothorax  broader  than  long,  lobate  at 
base;  anterior  angles  advanced,  posterior  angles  rounded;  two 
marginal  setigerous  punctures  on  each  side:  elytra  oval,  quadri- 
punctate;  inflexed  margin  narrow  behind  first  ventral  segment; 
humeral  angles  dentate  :  anterior  tibiae  bidentate,  apical  plate  of 
lower  side  prominent  beneath  insertion  of  tarsus  and  with  a  seta 
on  inner  side.  Head  aeneous,  clypeus,  middle  of  median  frontal 
space  and  sides  of  lateral  frontal  spaces  purplish-black;  pronotum 
aeneous  (cupreous  along  anterior  transverse  impression  and 
towards  base),  disc  on  each  side  of  suture  and  anterior  margin 
before  transverse  impression  purple-black  ;  elytra  cupreous, 
(aeneous  in  some  lights)  purple-black  on  disc ;  undersurface 
of  head  viridescent  on  each  side;  prosternum  black  in  middle, 
green  on  each  side,  episterna  green;  mesosternum,  metasternum, 
and  legs  black;  ventral  segments  green,  black  in  middle. 

Head  convex  (3-7  mm.  across  eyes),  transversely  impressed 
behind  frontal  spaces;  frontal  sulci  long,  lightly  sinuate;  clypeus 

■■■  Carenum  Jloridum,  nom.nov.,  for  C.  lepidum  Sloane,  1916.  The  name 
C.  lepidum  had  been  used  by  me  for  a  species  of  Carenum  in  1889.  The 
name  C.  Jloridum  is  now  proposed  to  replace  that  of  the  second  species  so 
named. 
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convex,  median  part  wide,  declivous,  intermediate  angles  narrow, 
prominent:  preocular  sulci  well-defined:  eyes  deeply  inclosed 
behind,  convex,  most  prominent  near  base,  obliquely  narrowed 
forward  :  orbits  prominent,  sloping  strongly  to  head  :  labrum 
short.  Pi-othorax  convex,  declivous  to  base,  subparallel  on  sides 
(3-4  X  4  1  mm.):  basal  curve  short,  rounded  on  each  side,  strongly 
sinuate  on  each  side  of  the  well-defined  basal  lobe:  apex  truncate 
between  anterior  angles;  border  narrow,  reflexed,  a  little  wider 
and  prominent  at  anterior  angles.  Elytra  oval  (6-5  x  4-2  mm.), 
depressed  on  disc,  strongly  roundly  declivous  on  sides,  strongly 
declivous  on  base  above  peduncle,  very  declivous  to  apex:  border 
narrow,  upturned  in  a  short,  prominent,  horn-like  process  at 
humeral  angles:  three  or  four  punctures  on  V)ase  of  each  elytron, 
the  inner  one  near  suture:  a  row  of  rather  closely  placed  punc- 
tures along  lateral  margins.  Intercoxal  point  of  prosternum 
rounded,  unisetose  oti  each  side.  Ventral  segments  3-5  bipunc- 
tate,  apical  segment  non-foveate  on  upturned  edge.  Length, 
13-5:  breadth,  42  mm 

Ilah. — Northern  Territory.  Type  in  National  IVIuseum,  Mel- 
bourne. 

A  single  specimen  was  sent  to  me  by  Mr.  J.  A.  Ker.shaw,  of 
the  National  Museum,  Melbourne,  for  identification,  ticketed 
"Flooded  area.  King  River,  N.T.:  W.  McLennan:  24.12.15." 
It  belongs  to  the  C.  quadripunciatum-groui):  in  general  appear- 
ance it  resembles  C.  sumptuosum  Westw.,  but  differs  very  de- 
cidedly by  smaller  size,  prothorax  with  basal  lobe  far  more 
strongly  defined  by  the  lateral  sinuosities,  only  two  (not  three) 
marginal  setigerous  punctures  on  each  side,  border  projecting 
strongly  at  each  humeral  angle  in  the  form  of  a  short,  horn-like 
prominence.  It  is  allied  to  C.  tdtidipesii].,  from  which  it  diflfers 
by  the  coppery  tints  on  head,  prothorax,  and  elytra,  black  legs, 
broader  form,  much  more  strongly  dentate  humeral  angles  of 
elytra,  »fec. 

Cakenum  bellum,  n.sp. 

Elongate,  parallel.  Head  transversely  impressed  behind  : 
frontal  sulci  long,  deep,  divergent  posteriorly;  suborbital  scrobes 
to  receive  antennae  short,  single:  two  supraorbital   setse  on  each 
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side;  maxillary  palpi  widely,  labial  palpi  very  widely  securifurm, 
penultimate  joint  of  labial  palpi  short,  stout :  protliorax  parallel 
on  sides,  lobate  :  anterior  angles  prominent  ;  two  marginal 
setigerous  punctures  on  each  side  :  elytra  not  perceptibly  wider 
than  prothorax,  depressed  on  disc,  impunctate:  humeral  angles 
shortly  dentate:  inflexed  margin  narrow  behind  first  ventral 
segment  :  anterior  tibise  bidentate.  Nitid,  head  black,  with 
bright  green  reflections  on  frontal  lateral  spaces,  across  occiput, 
in  transverse  impression,  and  on  sides  of  guise:  prothorax  black, 
with  wide  bright  green  lateral  margins  becoming  aeneous  at  pos- 
terior curve:  elytra  bright  green,  purple-black  on  disc  (along 
suture)  and  narrowly  along  basal,  lateral,  and  apical  margins: 
inflexed  margin  black  with  faint  greenish  tinge:  undersurface 
and  legs  black:  pro-episterna  and  ventral  segments  3-6  with 
viridescent  tints. 

Head  large  (3-3  mm.  across  eyes),  convex,  constricted  behind 
eyes;  frontal  spaces  convex,  middle  space  filling  all  thc'  interval 
between  frontal  sulci,  its  posterior  margin  strongly  defined  by  a 
transverse  impression,  lateral  spaces  narrow  and  strongly  raised 
behind,  defined  externally  foi-  length  of  eyes  by  a  deep  supra- 
ocular sulcus;  labrum  small;  clypeus  roundly  declivous,  median 
part  obsoletely  trisinuate,  intermediate  angles  short,  obtuse: 
submentum  strongly  raised  from  guise,  foveate  on  each  side 
behind  gente.  Prothorax  as  long  as  broad  (3-35  x  3"35  mm.), 
convex,  declivous  to  basal  sinuosities;  sides  parallel,  rounded  at 
posterior  angles,  strongly  sinuate  on  eacli  side  of  basal  lobe  : 
antei'ior  margin  truncate,  anterior  angles  advanced,  bordered; 
border  very  narrow.  Elytra  of  about  same  width  as  piothorax 
(6-5  X  3-4  mm.),  subparallel  on  sides,  depressed  on  disc,  strongly 
and  roundly  declivous  on  sides;  suture  strongly  impressed: 
border  narrow,  thickened  towards  apex,  upturned  in  a  short, 
subacute  process  at  humeral  angles  ;  a  closely  placed  row  of 
punctures  along  sides ;  about  six  punctures  on  base  of  each 
elytron  (five  in  a  transverse  row,  the  remaining  one  placed  before 
this  row  towards  lateral  border).  Ventral  segments  3-0  bipunc- 
tate.  Anterior  tibiae  strongly  bidentate;  apical  plate  without  a 
subdentiform  prominence  below  tarsus.  Length,  13;  breadth, 
3'4  mm. 
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Ilab. — Northern  Territory.  Type  in  National  Museum,  Mel- 
bourne. 

A  single  specimen  of  this  elegant  and  distinct  species  was 
sent  to  me  by  Mr.  J.  A.  Kershaw,  of  the  National  Museum, 
Melbourne,  for  description,  ticketed  "  Flooded  area,  King  River, 
N.T.;  W.  McLennan;  24.12.15."  In  facies  it  resembles  C. 
splendidum  Macl.,  but  it  is  not  closely  allied  to  that  species 
(some  differences  are  form  of  head,  facial  sulci  deep  and  extending 
backwards  beyond  base  of  eye,  suborbital  antennal  grooves 
short,  single;  elytra  with  several  punctures  on  each  side  of  base, 
the  row  of  punctures  along  margin  not  few  and  wide  apart).  It 
probably  has  more  affinity  towards  C.  longuhim  SI.,  than  to  any 
other  described  species,  but  differs  by  smaller  size,  elytra  im- 
punctate,  <fec.  Comparing  it  with  C.  eximium  SI.,  which  it 
resembles  in  appearance,  size,  and  impunctate  elytra,  it  differs 
by  head,  prothorax,  and  abdomen  having  viridescent  tints  ; 
labrum  bisinuate  (middle  a  little  advanced);  eyes  less  convex, 
less  prominent,  more  strongly  inclosed  at  base,  lateral  spaces  of 
front  narrower  and  more  convex  behind  owing  to  the  deeper, 
wider,  juxta-ocular  sulcus,  suborbital  antennal  groove  single; 
prothorax  with  anterior  angles  prominent,  posterior  curve  shorter, 
less  oblique,  more  strongly  sinuate  on  each  side  of  lobe;  elytra 
more  flattened  on  disc,  upturned  humeral  angle  more  acute. 

Tribe  Harpalinl. 
Genus  Gnathaphanus. 
Gnathaphanus  whitei,  n.sp. 
9.  Elongate-oval,  subdepressed.      Black. 

Head  large  (5-3  mm.  across  eyes).  Mandibles  short,  right  one 
widely  rounded  at  apex.  Prothorax  transverse  (4*3  x  6-3  mm.) 
with  a  large  anterior  area  defined  by  an  arcuate  transverse  line 
raised  above  plane  of  disc  and  a  wide,  depressed,  basal  area; 
angles  obtuse,  posterior  rounded  off.  Elytra  parallel-oval  (115 
X  7*4  mm.),  strongly  sinuate  on  each  side  of  apex,  strongly 
striate;  dorsal  interstices  convex,  third  and  fifth  wider  than 
second  and  fourth,  second,  fourth,  and  sixth  narrow,  pointed  at 
apex,  third  with  seven,  shallow,  foveiform   punctures  extending 


•     BY  THOMAy  G.   8L0AN1U.  411 

from  stride  at  base  of  second  interstice  to  apex.  Length,  18'5- 
20;  breadth,  7-7  4  mm. 

Hab.  —  Northern  Territory.  Type  in  National  Museum,  Mel- 
bourne. Dedicated  to  Mr.  H.  L.  White,  of  Belltrees,  N.S.W., 
the  well-known  ornithologist,  at  Mr.  J.  A.  Kershaw's  request. 
Two  specimens  ticketed  "Flooded  area.  King  R.,  N.T.;  W. 
McLennan;  24.12.15,"  were  sent  to  me  for  determination. 

Allied  to  Gn.  vuliieripewuis  Macl.,  from  Java,  but  larger.  It 
differs  from  Gn.  philippensis  Chev.,  {  =  Gn..  IcEviceps  Macl.)*  by 
antennae  with  basal  joint  black;  prothorax  with  wider  flattened 
space  near  each  posterior  angle  and  along  sides;  elytra  with 
interstices  much  more  convex,  summits  nitid,  third  and  fifth 
interstices  wider  than  first,  second,  and  fourth,  wider  than  in 
6^?i. /)At/ijt>/>e>is is  -especially  towards  apex, — seventh  and  ninth 
wider  towards  apex,  punctures  of  third  interstice  foveiform,  not 
ranged  along  third  stria  towards  base,  &c. 

Genus  Lecanomerus. 

Lecanomerus  lucidus,  n.sp. 

$.  Oval.  Prothorax  wide,  rounded  on  sides,  hardly  narrowed 
to  Vjase;  basal  angles  obtuse  :  elytra  ovate,  lightly  striate;  inter- 
stices depressed,  second  without  striole  at  base,  third  impunc- 
tate.  BlacU,  nitid;  elytra  with  submetallic  greenish  reflections 
in  certain  lights;  femora  piceous-brown,  tibiae  and  antennae 
brownish;  antennae  with  two  basal  joints  testaceous,  third  joint 
piceous. 

Head  moderate  (1*1  mm.  across  eyes);  frontal  impressions 
feebly  marked,  wide,  round;  eyes  round,  convex;  mandibles  pro- 
minent, decussate.  Prothorax  short,  transverse  (1*5  x  2-2  mm.), 
widest  about  middle,  much  wider  across  base  (2  mm.)  than  apex 
(I'Sram.),  subdepressed  towards  base,  lightly  and  widely  de- 
clivous on  each  side  anteriorly;  basal  angles  roundly  obtuse;  base 

'■"I  have  seen  a  specimen  of  Amhlygnathun  pliUipptnds  Chev.,  ticketed 
"Manila,"  and  have  also  seen  the  same  species  from  Celebes  and  New 
(xuinea;  these  specimens  I  caiuiot  differentiate  from  Pachauchenins  f<eviceps 
Macl.,  of  the  mainland  of  Australia.  It  therefcjre  seems  that  Gn.  kpviceps 
Macl.,  must  be  regarded  as  s3monymous  with  iiii.  phi/ ippeiixlf^  Chew,  winch 
ranges  from  the  Philippine  Islands  to  Tropical  Australia. 


412  CARABID.E  FROM  TROPICAL  AUSTRALIA, 

roundly  truncate;  margins  wide  towards  base;  border  narroAv: 
lateral  basal  impressions  obsolete;  median  line  fine.  Elytra 
widely  ovate  (4  x  3-3  mm.;,  hardly  wider  between  humeral  angles 
than  base  of  prothorax,  rather  sharply  widened  behind  humeral 
angles,  widest  about  middle,  lightly  convex;  humeral  angles  sub- 
prominent,  inner  humeral  angles  subrectangular;  striae  lightly 
impressed  on  disc,  deeper  towards  apex,  sixth  and  seventh  hardly 
perceptible  about  middle  of  their  course,  ninth  with  the  seriate 
punctures  widely  iuteriupted  behind  basal  fifth.  Length,  6*5; 
breadth,  3-3  mm. 

Hab.  —  Queensland  :  Innisfail.  Type  in  Coll.  Sloane.  A 
single  specimen  occurred  to  me  in  the  dense  scrub  in  June. 

Differs  from  all  other  species  known  to  me  by  its  more  shining 
colour,  and  wider  form:  prothorax  wider,  more  rounded  on  sides, 
less  narrowed  to  base. 

Genus  E  u  T  u  k  N  a  R  u  s. 

EUTHENARUS    BRUNNEUS,  H.Sp. 

Elongate-oval,  convex,  not  shagreened.  Head  large,  front 
and  clypeus  bifoveolate  :  prothorax  subquadrate,  strongly  punc- 
tate across  base ;  basal  angles  obtuse  :  elytra  oval,  strongly 
striate;  second  interstice  without  a  striole  at  base,  third  unipunc- 
tate  a  little  Ijehind  middle  :  tarsi  short.  Light  brown:  legs  tes- 
taceous: antenna  infuscate,  two  basal  joints  testaceous. 

Prothorax  broader  than  long  (1*5  x  1  8  mm.),  widest  before 
middle,  a  little  wider  across  base  ( 1  5  mm.)  than  apex  (1  4  mm.); 
sides  lightly  rounded  anteriorly,  obliquely  and  lightly  narrowed 
to  base:  basal  angles  roundly  obtuse;  base  roundly  truncate; 
margins  narrow  anteriorly,  lather  wide  towards  base;  a  wide, 
strongly  punctate  space  across  base  from  side  to  side;  basal  fovete 
shallow,  wide;  median  line  lightly  marked.  Elytra  considerably 
wider  tlian  prothorax  ( 1  x  2  5  mm.),  strongly  declivous  to  sides 
and  apex  :  inner  humeral  angles  roundly  open  ;  striic  deep  : 
inner  interstices  convex.  Prosternum  with  a  few  fine  setae 
before  coxie  and  on  point.  Abdomen  sparsely  setulose,  inter- 
coxal  fovea  wanting.  Male  with  four  basal  joints  of  four 
anterior  tarsi  dilatate;  squamulai  of  undersurface  sparse,  set  in 
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two  rows,  on  anterior  tarsi  long  and  near  sides  of  joints:  penul- 
timate joint  of  anterior  tarsi  emarginate,  of  intermediate  tarsi 
triangular  (in  9  short,  wide,  subemarginate),  of  posterior  verv 
small:  posterior  tarsi  with  joints  successively  slioiter  towards 
apex,  first  joint  not  as  long  as  two  succeeding  joints  together, 
fifth  joint  glabrous  beneath.      Length,  6"5;  breadth,  2*5  mm. 

Hah. — Tropical  Queensland.  Types  in  Coll.  Sloane.  Speci- 
mens occurred  to  me  at  King's  Plains  Cattle  Station,  on  the 
Upper  Norman  by  River.  Cooktown  District,  in  July. 

Differs  conspicuously  from  our  other  species  of  the  genus 
Euthenarus  by  colour,  larger  size,  more  strongly  punctate  pro- 
thorax,  also  by  the  want  of  tlie  basal  fovea  of  the  abdomen:  this 
last  feature  has  been  given  a  high  importance  in  rc-ent  classifi- 
cations of  the  Harpalini,  but  I  do  not  thiid<  its  absence  out- 
weighs other  evidences  of  affinity,  therefore  have  placed  E. 
hrumteua  in  the  genus  Eitthenarns. 

Tribe  Odacanthini. 

The  (juestion,  whetiier  Lacordaires  tribes  Odacaiithides, 
Ctenodactylides,  Trigonodactylides,  and  Anchonoderides  should 
l)e  recognised  as  separate  tribes,  or  should  be  united  in  one  tribe, 
Odacanthida3,.need  not  be  considered  here,  foi',  in  the  Australian 
fauna,  only  the  tribe  Odacanthini  occurs:  but  1  believe  that  at 
least  the  Anchonoderides  sliould  be  united  to  the  Odacanthini. 
The  position  of  this  ti'ibe  is  neai'  the  Anchomenini:  the  opening 
of  the  inner  side  of  the  anterior  coxal  cavities  is  single  as  in  the 
Anchomenini,  not  double  as  in  the  Helluonini  and  J)ryptini. 
Our  species  have  been  distributed  (in  some  cases  with  doubt) 
amongst  the  genera  Odacanlha,  Camionia,  0]>hio'nea,  Lachito- 
fliorax^  and  Eudnl'm.  1  now  propose  to  delete  the  genera  Oda- 
ranthd  and  Casnoiiia  from  the  Australian  fauna:  tlie  species, 
which  have  been  assigned  to  these  two  genera,  arc  here  referred 
elsewhere.  Odacanlha  luicaiis  MacL,  becomes  the  type  of  a  new 
genus,  Itasisticlias:  and  Casuonia  alieiia  Pascoe,  the  type  of  a 
new  genus,  Clarencia:  Casnonia  obscicra  Cast.,  and  C.  ampli- 
pMiuis  Gestro,  are  referred  to  Endalia;  C.  globulicollis  MacL, 
C.  riverince  SI.,  and  L.  formicoides  SI.,  I  have  already  placed  in 
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Lachnothorax,  where  they  constitute  a  special  group  endemic  to 
Australia:  (our  other  species,  L.  palustris  SL,  is  a  typical  species 
of  Lachnothorax.  Cf.  Sloane,  these  Proceedings,  1910,  xxxv., 
p.398). 

All  the  Australian  species  of  the  tribe  Odacanthini,  which  I 
have  examined,  have  had,  in  the  (J,  the  anterior  tarsi  in  some 
degree  dilatate,  with  the  three  basal  joints  bearing  two  oblique 
rows  of  squamse  on  their  undersurface  (in  some  cases,  e.g.,  Basi- 
stichus  micans  Macl.,  these  rows  of  squamae  are  weak).*  All  our 
species  have  the  apex  of  the  abdomen  unisetose  on  each  side  in 
(^,  bisetose  in  ^;  there  is  a  notch,  more  or  less  distinct,  in  the 
middle  of  the  apex  in  ^  (sometimes  this  notch  may  be  seen  less 
developed  in  the  9?  ^-y-,  Basistichns  micans). 

Table  of  Australian  Genera. 

1(2)  Anteiiiiffi  with  third  joint  sparingly  pubescent,  basal  joint  Avith 
more  than  one  seta.  Tarsi  hairy  above.  (Prothorax  short, 
with  distinct  lateral  margins) Lachnothorax. 

2(1)  Antennas  with  three  basal  joints  glabrous,  basal  joint  uni- 
setose.    Tarsi  not  setose  on  middle  of  upper  side. 

3(4)  Head  not  constricted  behind  ej^es;  neck  very  wide Porocara. 

•4(3)  Head  more  or  less  constricted  behind  eyes;  neck  narrow,  often 
condyliform, 

*  Lacordaire  reports  these  squamae  in  Casnonia  (Genera,  p.  73),  but  G. 
H.  Horn  (Trans.  Am.  Ent.  Soc,  1881,  p.  147)  saj^s  of  the  tribe  Odacan- 
thini, "The  anterior  tarsi  exhibit  no  differences  in  the  two  sexes."  I 
believe  this  remark  refers  to'C.  penn'<ylranica  Linn.,  in  which  I  have  not 
been  able  to  detect  any  squamte  in  6  .  Lacordaire  saj^s  of  the  genus 
Odacantha,  "tarses  hliformes,  simples  dans  les  deux  sexes."  I  am  not 
sure  whether  he  means  by  "simples"  that  the  anterioi-  tarsi  are  without 
squamte  beneath  in  6  ,  but  I  have  noticed  that  O.  nielannra  Linn.,  of 
Europe,  has  the  three  basal  joints  slightly  dilatate,  with  two  rows  of 
squamas  beneath  in  6.  It  maybe  noted  in  this  connection  that  I  have 
said,  when  describing  Lachnothorax  palustrU,  the  anterior  tarsi  in  6  "are 
not  dilatate  nor  clothed  beneath"  ;  subsequent  examination  of  the  type  (  6  ) 
showed  this  statement  to  be  erroneous,  for  though  the  anterior  tarsi  can 
hardlj'  be  said  to  be  dilatate,  I  have  clearly  perceived  two  narrow,  feeblj'- 
developed  rows  of  squama?  on  the  under  side  of  the  three  basal  joints;  in 
L.  riveriwp,  too,  I  have  seen  two  narrow  rows  of  squamte  on  under  side  of 
tarsi  in  6  . 
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o(  10)  Prothorax  with  well-developed  lateral  inar^'iiis.  Tarsi  with 
fourth  joint  not  bilobate. 

6(7)  Elj^tra  fully  striate,    stria?  attaining   apex.      (In   E.   ohsi-nra 

Cast.,  apex  of  elytra  nitid  and  faintly  striate) Eiidalia. 

7(())  Strife  of  elytra  obsolete  towards  apex. 

8(9)  Head  short  behind  eyes;  neck  thick.  Prothorax  lightly  am- 
pliate  at  anterior  third;  base  and  apex  of  about  equal  widtli; 
lateral  borders  divergent  forwards ;  median  line  strongly 
impressed.  Elytra  with  all  stria  strongly  marked  at  base; 
posterior  three-fourtlis  nitid,  smooth ;  apex  bisinuately 
truncate Basistlchu,^. 

9(8)  Head  elongate-oblique  behind  eyes;  neck  strangulate,  very 
narrow.  Antenna?  with  third  joint  very  long  (almost  as  long 
as  two  succeeding  joints  together),  fourtli  joint  raised  above 
fifth  at  apex  on  upper  side,  hardly  setose.  Prothorax 
elongate,  evidently  narrower  at  apex  than  at  base;  lateral 
borders  parallel  ;  disc  transversely  striolate,  median  line 
faint.  Elytra  with  sixth  and  seventh  strict  obsolete,  others 
strongly  impressed  only  on  basal  third;  three  rows  of  fine 
setiferous  pores  on  each  elytron — on  third  and  fifth  inter- 
stices and  at  position  of  seventh  interstice.  Prosternum, 
mesosternum,  and  metasternum  stronglj^  punctate Clartncia. 

\0{o]  Prothorax  with  lateral  margins  obsolete.      Tarsi  with  fourth 

joint  bilobate Opli ionea. 

Habits. — Lachnothorax  palustris  is  common  about  salt  marshes 
at  Cairns;  its  range  extends  to  the  King  River,  Northern  Terri- 
tory. L.  riverince  is  found  about  the  edges  of  freshwater-swamps 
in  the  Riverina  district  of  N.  S.  Wales  (Mulwala  and  Urana). 
Porocara,  and  the  typical  species  of  Eudalia,  are  found  on  river- 
sandbanks,  or  stone-beds  (B.  castelnaui)\  but  I  do  not  know  the 
habits  thoroughly  of  many  species  of  Eudalia,  though  I  believe 
all  are  riparian  species  living  beside  permanent  water.  Basi- 
stichus  micans  is  found  under  logs  and  debris  away  from  water 
in  Eucalyptus  forests  of  the  coastal  districts  of  tropical  Queens- 
land. I  do  not  know  the  habits  of  Clareiicia  and  Ophionea,  but 
suppose  them  to  be  frequenters  of  marshy  places. 

Porocara,  n.gen. 
Robust,    convex.       Head    large,    punctate ;    neck   short,    very 
thick.      Mentum  with  sinus  oblique  on  sides;  median  tooth  wide, 
triangular,  prominent;  lobes  obtuse  at  apex.     Ligula  corneous; 
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apex  truncate,  two  long  setae  in  middle,  wide  apart,  and  two 
setules—  one  at  each  angle;  paraglossse  cartilaginous,  narrow, 
free,  triangular,  extending  greatly  beyond  ligula,  not  incurved. 
Palpi  slender:  apical  joint  elongate,  obtuse,  of  maxillary  longei- 
than  penultimate  joint.  Maxillae  slender,  hooked.  Prothorax 
not  longer  than  broad,  punctate:  sides  of  prosternum  rounded, 
visible  from  above;  a  short,  thick  seta  at  each  anterior  angle  of 
pronotum.  Elytra  strongly  punctate- striate;  third,  fifth,  and 
seventh  interstices  with  a  single  row  of  punctures  along  each — 
varying  in  number  from  six  on  third  interstice  to  nine  on  seventh. 
Apical  ventral  segment  in  $  emarginate-truncate,  unisetose  on 
each  side,  in  9  roundly  truncate,  bisetose  on  each  side.  Tarsi  : 
anterior  in  ^  lightl}'  dilatate;  three  basal  joints  with  two  rows 
of  rather  sparsely  set  squamae  on  under  side;  posterior  with  fifth 
joint  not  as  long  as  basal  joint,  nor  as  two  preceding  joints 
together;  ungues  long  and  slender.      Type,  P.  punctata,  n.sp. 

The  position  of  this  genus  in  the  tribe  Odacanthini  is  near 
Eudalia^  but  it  is  quite  distinct;  the  form  of  the  head  not  nar- 
rowed behind  the  eyes  is  sufficient  to  distinguish  P.  punctata 
from  all  other  Australian  allied  species. 

POUOCARA    PUNCTATA,   U.Sp. 

Brown;  legs,  antennae,  and  palpi  testaceous:  each  elytron  with 
a  large  humeral  and  apical  area,  connected  on  sides,  more  lightly 
coloured. 

Head  nut  narrowed  behind  eyes  (2  mm.  across  eyes).  Pro- 
thorax  hardly  broader  than  long  (2  x  2'1  mm.);  lateral  borders 
converging  lightly  backwards  from  just  behind  apex  to  basal 
sixth,  then  a  little  out-turned  to  base.  Elytra  oval  (5  x  3*7  mm.  >, 
convex,  strongly  crenulate-striate:  interstices  strongly  convex, 
shagreened,  third,  tifth,  and  seventh  uniseriate-punctate:  apex 
not  truncate,  apical  curve  short,  lightly  sinuate  on  each  side. 
Undersurface  of  head,  sterna,  and  basal  ventral  segments  punc 
late;  fourth  ventral  segment  sometimes  punctate  in  middle,  two 
apical  segments  glabrous.      Length,  9*5;  breadth,  3-7  mm. 

Hah. — Queensland:  Laura  (Cooktown  railway);  .Sloane,  ^luly, 
1916. 
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Types  in  Coll.  Sloarie.  I  obtained  a  large  number  of  speci- 
mens (many  immature)  on  sandbanks  of  the  Laura  River  (which 
had  ceased  running)  beside  the  railway-bridge  at  Laura,  by 
Hooding  the  margins  of  the  pools  left  in  the  river  It  is  verv 
active,  and,  on  being  driven  from  its  shelter  in  the  sand  bv 
water,  runs  with  great  celerity,  and  quickly  hides  itself  again  in 
crevices  in  the  sand. 

The  colour  of  the  elytra  is  variable;  looking  at  the  elytra  from 
the  base,  the  dark  part  of  the  pattern,  which  varies  in  colour 
from  brown  to  piceous,  is  seen  to  be  a  postbasal  area  covering 
the  four  inner  interstices,  constricted  almost  to  first  interstice 
at  basal  third,  then  spreading  obliquely  outwards  and  extending^ 
over  the  eighth  interstice  behind  apical  third,  and  forming  a 
wide  transverse  area  above  the  apical  declivity:  the  apex  ( widely) 
and  the  sides  (irregularly;  are  lighter-coloured:  the  more  light) v 
coloured  parts  of  the  elytra  vary  from  brown  to  pale  testaceous, 
according  to  the  maturity  or  immaturity  of  the  specimen  ex- 
amined. The  prothorax  has  a  short  bristle-like  seta  at  each 
anterior  angle,  and  another  similar,  but  longer,  seta  beside  the 
lateral  border  at  widest  part,  but  there  is  no  basal  marginal 
seta.  The  basal  marginal  seta  is  also  wanting  in  all  those  species 
of  the  genus  Endalia^  which  have  not  the  lateral  margins  of  the 
prothorax  plurisetose:  the  presence  of  this  seta  is  rare  in  the 
tribe. 

Genus  E  u  D  A  L  1  A. 

Table  of  Species. 

1(10)  Head  punctate. 

2(7)  Posterior  tarsi  with  tifth  joint  not  as  long  a.s  liasal  joint,  nor  as 

three  preceding  joints  together. 
3(6)  Elytra  setose.     Legs  and  base  of  antenmc  testaceous. 

4(5)  Elytra  wholly  olivaceous macleayi  Bates. 

5(4)  Elytra  olivaceous  with  apex  jellowish lafipeimis  Mad. 

6(3)  Elytra  glabrous.     Colour   black  (including  elytra,  legs,  and  base 

of  antennae castelnaui  SI. 

7(2)  Posterior  tarsi  with  fifth  joint  very  long,  longer  than  basal  joint, 

and  than  three  preceding  joints  together.      (Legs  with  at  least 

basal  part  of  femora  yellowish). 
8(9)  Elytra  with  interstices  sparsely  setose nigra  SI. 
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0(8)  Elytra  glabrous,  excepting  for  a  single  row  series  of  setiferous 

punctures  on  third,  fifth,  and  seventh  interstices ohliquicep-^  SI. 

10(1)  Head  impunctate,  glabrous.  (Elytra  with  discal  punctures  only 
on  third  interstice). 

11(12)  Head  with  neck  condyliform,  Prothorax  narrow,  convex, 
strongly  and  closely  punctate;  median  line  obsolete.  Elytra 
strongly  punctate-striate  on  basal  half.  Femora  piceous  at 
apex ohscnra  Cast. 

12(11)  Head  with  neck  not  condyliform.  Prothorax  subdepressed, 
finelj^  punctate;  median  line  strongly  impressed.  Elj'tra  finelj- 
punctate-striate.     Legs  unicolorous. 

13(14)  Prothorax  not  ampliate  at  anterior  third;  lateral  borders  par- 
allel.    Prosternal  episterna  visible  from  above hrnnneipenni^  SI. 

•14(13)  Prothorax  ampliate  at  anterior  third;  lateral  borders  curved 
outwards  at  widest  part.  Prosternal  episterna  hardly  visible 
from  above. 

15(16)  Prothorax  punctate  near  base  and  apex,  not  on  disc.     Elytra 

nitid n  Uida  SI. 

10(15)  Prothorax  punctate  on  disc.      Elytra  subopaque  (shagreened)... 

.mhlceris  Macl. 

E.  ivaterhousei  Cast.,  of  which  no  specimen  was  available,  goes 
beside  E  latipennis  Macl.  I  have  seen  it  from  Central  Australia 
and  Port  Darwin.  E.  froggatti  Macl.,  is  unknown  to  me  in 
nature;  I  am  not  sure  of  its  position  in  the  genus  according  to 
the  table  given  above.  Casnonia  ainplipeniiis  Gest.,  I  would 
refer  to  Eudalia,  but  I  am  not  sure  where  to  place  it. 

N'ote.  —  In  the  genus  Eudalia,  the  head  has  a  narrow  marginal 
channel  extending  backwards  from  each  side  of  the  base  of  the 
clypeus;  in  some  species  (e.g.,  E.  sublcevis,  E.  nitida,  and  E. 
brunneipennis)  there  is  another,  inner,  narrow  sulcus  (at  the 
extremity  of  which  is  the  anterior  supraorbital  seta),  and, 
between  these  tsvo  sulci,  there  is  a  narrow  carina.  The  inner 
sulcus  and  carina  do  not  occur  in  the  typical  species  of  the  genus, 
but  the  carina  is  distinct  in  E.  nigra. 

Eudalia  obliquiceps,  n.sp. 

Elongate,  subconvex.  Head  convex,  hardly  impressed  across 
base  :  prothorax  narrow^  not  ampliate  behind  anterior  margin, 
punctate;  lateral  borders  well-developed;  pro-episterna  a  little 
rounded  and  visible   from  above  :  elytra   wide,  lightly   convex, 
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strongly  punctate-striate;  interstices  not  shagreened,  glabrous, 
third,  fifth,  and  seventh  seriate-punctate  :  posterior  tarsi  with 
fifth  joint  rather  longer  than  first  joint,  about  as  long  as  three 
preceding  joints  together.  Black,  nitid;  femora  testaceous  with 
apex  black,  tibise  more  or  less  ferruginous  (base  piceous);  palpi 
and  basal  joint  of  antennae  of  a  clear  ferruginous  colour;  antennae 
reddish-piceous,  second  and  third  joints  ferruginous  at  apex: 
labrum  piceous. 

Head  large  (1"8  mm.  across  eyes),  gradually  obliquely  narrowed 
behind  eyes,  punctate  on  each  side  near  eyes,  impunctate  in 
middle;  neck  wide;  front  lightly  and  widely  bi-impressed;  eyes 
prominent,  shortly  rounded  in  front,  obliquely  rounded  behind. 
Prothorax  longer  than  broad  (I'T  x  1*5  mm.),  convex;  pronotum 
glabrous,  punctate,  a  smooth  space  near  each  anterior  angle; 
base  truncate;  posterior  angles  obtuse;  lateral  borders  narrow, 
lightly  oblique  to  base,  gently  divergent  forward,  terminating  at 
anterior  angles.  Elytra  subquadrate  with  angles  rounded  (5x3-3 
mm.;,  depressed  on  disc,  declivous  to  base,  roundly  declivous  to 
sides;  base  shortly  constricted  to  peduncle,  rounded  at  shoulders; 
apex  shortly  rounded,  widely  subsinuate  on  each  side;  stria? 
coarsely  punctate;  even  interstices  glabrous,  odd  ones  each  bear- 
ing a  row  of  small,  widely  placed,  setiferous  punctures.  Under- 
surface,  excepting  three  apical  ventral  segments,  punctate. 
Length,  9-3;  breadth,  3-3  mm. 

Hab.  -Queensland:  Cooktown  District,  Laura  (Sloane).  Type, 
unique  in  Coll.  Sloane.  One  specimen  occurred  to  me  under 
floated  debris  on  the  margin  of  the  Laura  Pviver,  near  the  rail- 
way-bridge. 

A  very  distinct  species,  in  colour  and  general  appearance 
resembling  E.  nigra  81.,*  but  differing  by  smaller  size  ;  head 
glabrous,  much  less  strongly  constricted  behind  eyes;  prothorax 
far  less  strongly  angustate  to  apex,  lateral  channel  narrower  and 
not  beset  with  numerous  long  setse,  lateral  border  narrower,  less 
strongly  arcuate;    elytra   not   generally  setigero-punctate.       It 

"  Mr.  Dodd  found  E.  niyra  in  Queensland,  at  Townsville,  and  on  the 
Herjbert  River. 
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cannot  he  E.  froggatti  Macl.,  (unknown  to  me  in  nature),  because 
the  elytra  are  not  "  minutely  punctate  on  the  interstices." 

EUDALIA    BRUNNEIPENNIS,  n.Sp. 

Elongate,  convex,  glabrous.  Head  convex,  roundly  obliquely 
but  not  strongly  narrowed  behind  eyes  :  prothorax  narrow, 
punctate:  pro-episterna  i-oundly  swollen  and  visible  from  above: 
elytra  oval,  punctate-striate:  interstices  nitid,  depressed  on  disc, 
third  3-punctate,  Head  and  prothorax  black:  elytra  and  under- 
surface  of  body  brown:  legs,  antenna^,  and  palpi  ferruginous, 
mouth-parts  reddish. 

Head  elongate  (1-3  mm.  across  eyes),  obliquely  narrowed 
behind  eyes,  convex,  impunctate,  nitid;  eves  prominent,  shortly 
rounded  in  front,  obliquely  roiinded  behind.  Prothorax  as  long 
as  broad  (1-3  x  l-3mm.),  convex,  lightly  lounded  on  sides,  roundly 
and  decidedly  angustate  to  apex,  lightly  narrowed  to  base:  pro- 
notum  glabrous,  convex,  punctate—  an  impunctate  space  on  each 
side  anteriorly:  apex  truncate:  anterior  angles  touching  liead: 
base  truncate:  basal  angles  marked,  obtuse:  lateral  channel  nar- 
row: lateral  border  hardly  arcuate  at  widest  part,  lightly  oblique 
to  base,  strongly  roundly  curved  to  apex,  terminating  at  anterior 
angle.  Eh^tra  oval  (4  x  2-7  mm.),  convex,  declivous  to  base: 
striae  well  marked  :  interstices  subconvex,  third  3-punctate. 
Undersurface  of  head  and  body  impunctate,  of  prothorax  punc- 
tate.    Length,  7  2:  breadth,  2-7  mm. 

llah.  —  Queensland:  Kuranda  (  Dodd):  two  specimens:  type  in 
Coll.  81oane. 

Dijffers  from  all  others  by  the  brown  colour  of  the  elytra.  In 
the  form  of  its  head  and  prothorax,  it  resembles  E.  obliquiceps 
SI.,  but  the  absence  of  punctu ration  on  the  upper  and  lower 
surfaces  of  the  head,  on  the  mesosternum  and  metasternum,  and 
the  basal  part  of  the  abdt)men  decidedly  differentiate  it  from 
that  species,  from  which  it  differs  also  in  colour,  «fcc. 

EUDALIA    NITIDA,   n.Sp. 

Oval.  Head  glabrous,  impunctate,  wide,  shortly  and  strongly 
constricted  behind  eyes  :  prothorax  narrow,  subcordate,  lightly 
ampliate  on  sides,  impunctate  except  near  margins:  pro-episterna 
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not  protuberant,  hardly  visible  from  above  :  elytra  short,  sub- 
oval,  lightly  punctate-striate:  interstices  depressed,  glabrous, 
third  3-punctate.  Black,  nitid;  legs  testaceous  (tibiae  and  tarsi 
a  little  darker  than  femora):  mouth-parts  and  antenna^  ferru- 
ginous: mesosternum,  metasternum,  and  abdomen  brown. 

Head  wide  (TSmm.  across  eyes),  hevigate;  front  bi-impressed 
between  bases  of  antennse;  submarginal  carina  near  eyes  well- 
developed:  eyes  large,  prominent.  Prothorax  as  broad  as  long 
(1-3  X  1-3  mm.),  convex,  glabrous,  very  finely  transversely  strio- 
late,  a  few  punctures  along  anterior  and  basal  margins  and  in 
lateral  channel:  apex  truncate;  anterior  angles  obtuse,  slightly 
distant  from  neck;  sides  rounded,  strongly  narrowed  to  apex, 
lightly  narrowed  to  base;  basal  angles  obtuse;  lateral  borders 
narrow,  reflexed,  extending  round  anterior  angles  on  to  sides  of 
apex;  lateral  channel  wide,  flat,  sharply  depressed  belov/  plane 
of  pronotum.  Elytra  subquadrate  with  angles  rounded  (4  x  275 
mm.),  subdepressed,  declivous  to  base,  lightly  declivous  to  sides; 
humeral  angles  rounded,  apex  shortly  rounded,  widely  subsiuuate 
on  each  side;  striae  finely  punctate;  interstices  glabrous,  finely 
shagreened  under  a  lens;  the  three  setse  of  third  interstice  placed 
in  wide,  shallow  fovese.  Prosternum  punctate.  Undersurface 
of  head  and  body  impunctate.     Length,  7*5:  breadth,  2-75  mm. 

Hab. — Queensland  :  Kuranda  (Dodd).  One  specimen  (type) 
was  received  from  Mr.  F.  P.  Dodd,  from  Kuranda;  and  two  other 
specimens  were  among  the  duplicates  of  the  Van  de  Poll  Collec- 
tion, labelled  Cooktown. 

Allied  to  E.  sublcevis  Macl.,*  with  which  it  agrees  in  facies. 
impunctate  head  and  undersurface  of  body;  but  it  differs  by  pro- 
thorax  impunctate  on  disc:  elytra  more  nitid,  striae  not  strongly 
impressed,  interstices  not  the  least  convex,  not  nearly  so  strongly 
shagreened,  setiferous  fovese  of  third  interstice  less  sharply 
defined,  shallower,  wider,  &c.  From  E.  brunneipeniiis  SL,  it 
differs  by  colour  of  elytra:  head  more  strongly  and  shortly  con- 
stricted  to  neck  :    pronotum   not   punctate   on  disc,   sides  not 

'  *  Mr.  F.  P.  Dodd  sent  me  specimens  of  E.  subkeris  from  Port  Darwin, 
and  these  .specimen.s  I  have  compared  with  the  type  in  the  Macleay 
Museum. 

31 
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swollen  and  visible  from  above;  lateral  channel  wider;  lateral 
border  more  arcuate,  and  passing  round  anterior  angle;  elytra 
wider,  shorter,  less  convex,  less  strongly  striate,  &c. 

Tribe  Lebiini. 
Group  Sarothrocrepides. 

In  his  monograph  of  the  Masoreides  and  Tetragonoderides 
(Bull.  Soc.  Imp.  Nat.  Mosc,  1876,  pp. 1-84),  Chaudoir  indicated 
a  separate  group,  Sarothrocrepides,  distinguished  from  the 
Tetragonoderides  by  the  bilobate,  fourth  joint  of  the  tarsi.  This 
character,  however,  fails  in  Lehiomorpha  gravis  Blackb.,  and  L. 
fragilis  Blackb.,  so  that  it  seems  likely  that  the  group  Sarothro- 
crepides may  have  to  be  united  with  the  Tetragonoderides.* 
Be  that  as  it  ma}^,  I  retain,  for  the  present,  Chaudoir's  group 
Sarothrocrepides  for  the  two  Australian  genera  Saroth^'ocrepis 
and  Lehiomorpha.  Ectroma  (Blackburn,  1889)  is  the  same  as 
Lehiomorpha,  but  it  is  a  preoccupied  name.  Chaudoir's  unedited 
name,  Lehiomorpha,  is,  therefore,  to  be  used  in  its  place.  Black- 
burn has  dealt  very  fully  with  the  genus  Lebiomorj^ha  in  Trans. 
Roy.  Soc.  S.  Anst.,  190i,  pp.105-110. 

Genus  Sarothrocrepis. 
Table  of  Australian  Species. 

1(12)  Piothorax  with  basal  angles  acute;  base  truncate  on  each  side 

and  with  median  lobe  prominent. 
2(11)  Elytra  with  humeral  angles  not  raised  or  prominent. 
.  3(10)  Prothorax  unicolorous  (testaceous). 

4(5)  Elytra  with  interstices  setulose  (pattern  as  in  corticalis) 

setuhf^a  SI. 

5(4)  Elytra  not  setulose. 

6(9)  Length  8'o-lOmm. 

7(8)  Elytra  testaceous  on  basal  third  and  with  a  large  ante-apical 

black  area corticalis  Fabr. 


■'  Bedel  has  regarded  the  Tetragonoderini  as  having  full  tribal  value,  in 
his  Cat.  Raison.  Col.  du  Nord  Africa,  1905,  p. 229;  but  I  think  the  group  is 
rather  a  section  of  the  great  tribe  Lebiini.  The  long  tibial  spurs,  witli 
their  outer  edge  on  the  lower  side  serrulate,  are  characteristic  of  the 
Tetragonoderides  and  Sarothi'ocrepides. 
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8(7)  Elytra  infuscate  at  base,  ante-apical  black  area  extending  foi- 

wanl  to  shoulders  along  interstices  6-8 hifn.^cata  SI. 

n((})  Length  6-7 '5  mm.,  (pattern  as  in  corficalis) ■■^naris  Blackb. 

10(8)  Prothorax  and  elj'tra  piceous  (or  black)  with  wide  testaceous 

lateral  margins hietuof^a  Newni. 

11(2)  Elj'^tra  with  humeral  angles  raised  and  prominent hnmerata  SI. 

12(1)  Prothorax  with  basal  angles  more  or  less  obtuse;  base  more  or 
less  oblique  on  each  side,  median  lobe  wide,  not  prominent. 

18(18)  Elytra  with  apical  curve  short,  hardly  sinuate  on  each  side. 

14(17)  Elytra  testaceous  on  basal  half  and  with  a  transverse  ante- 
apical  black  fascia. 

li)(16)  Ante-apical  black  fascia  wide  and  continuous  across  interstices 

1-8 mastersi  Macl. 

16(1.">)  Ante-apical  black   fascia  interrupted  on    sixth    interstice,    its 

lateral  parts  narrow  on  interstices  6-8 pallida  Macl. 

17(14)  Elytra  M'ith  posterior  black  area  extending  forward  to  shoulders 

on  interstices  6-9.     Length,  5 "6-6  mm h/ackhnrn /  SI . 

18(13)  Elj'tra  with  apical  curve  gently  oblique,  decidedly  sinuate  on 
each  side,  apex  truncate-emarginate  at  extremities  of  three 
inner  interstices      obtMfia  SI. 

Note,  —  S.  dimidiataMa,c\.,  is  the  only  typical  Australian  species 
of  the  genus  Sarothocrepis  unknown  to  me  in  nature.  From  the 
description,  it  is  allied  to  S.  corticcdis  Fabr.  aS'.  infuscata  SI.,  I 
now  look  upon  as  a  distinct  species.  I  do  not  yet  know  how  to 
differentiate  satisfactorily  Lehiomorpha  from  Sarothrocrepis. 
Chaudoir  named  Lebia  benefica  Newm.,  and  L.  civica  Kewm.,  as 
typical  species  of  Lehiomorpha;  and  Blackburn  founded  Eclroma 
on  L.  civica.  Two  extra-Australian  species  of  Sarothrocrepis 
have  been  described  by  Jordan,  viz.,  S.  himaculata  (Sumbawa), 
and  S.  m-nigra  (Tenimber).     Cf.  Nov.  Zool.,  i.,  1894,  p. 106. 

Sarothrocrepis  obtusa,  n.sp. 
(J.  Oval,  depressed.  Prothorax  transverse  (2x3-2  mm.), 
rounded  on  sides:  base  lightly  bisinuate,  basal  angles  obtuse. 
Elytra  oval  (7x5  mm.),  striate;  interstices  depressed:  apical 
curve  oblique  on  each  side,  lightly  emarginate  at  extremity  of 
.three  inner  interstices  of  each  elytron.  Testaceous,  elytra  with 
three  black  marks  on  apical  half  a  little  before  apex-sutural 
mark  large,  triangular;  anterior  margin  (base)  extending  to  outer 
edge  of  fifth  interstice,  excised  on  second  and  fourth  interstices: 
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lateral  margins  oblique,  uneven;  each  lateral  mark  small,  irre 
gular,  extending  across  interstices  6-9,  produced  backwards  on 
eighth  and  ninth  interstices,  divided  from  central  plaga  by  fifth 
interstice.      Length,  10-5:  breadth,  5  mm.  ^ 

Hab. — North- West  Australia.     Unique  in  Coll.  Sloane. 

One  specimen  was  given  to  me  by  Mr.  H.  M.  Giles,  of  Perth, 
as  from  the  Drvsdale  River  [west  of  Cambridge  Gulf,  about  lat. 
15°,  long.  127°].  Differs  from  all  other  described  species  of  the 
genus  by  the  larger  oblique  slope  of  the  apical  curve  of  the 
elvtra,  and  the  light  sutural  emargination  opposite  the  extremi- 
ties of  the  three  inner  interstices  :  the  outer  angles  of  the 
sutural  emargination,  though  obtuse,  are  marked. 

Group  Lebiides. 

Genus  L  E  B  I  A  . 

Eulebia  Macleay,  1871. 

Lebia   melanota  Chaudoir. 

Bull.  Soc.  Imp.  Nat.  Mosc,  1870,  p.22G.  Eulebia  playinta 
Mad,  Proc.  Ent.  Soc.  X.  S.  Wales,  ii.,  1871,  p.87. 

Masters,  in  his  Catalogue,  furnishes  the  above  synonymy,  but 
gives  the  preference  to  Macleay 's  name.  I  am  not  sure  which 
name  was  published  first,  but  Chaudoir's  paper  was  read  several 
months  before  Macleay's;  in  any  case,  Macleay's  name  would  fail, 
owing  to  the  previous  use  of  Lebia  plagiata  by  Germar. 

//a6.  — Queensland  :  Gayndah  (Masters);  Townsville  (Dodd) 

Lebia   picipennis  Macleay. 

Eulebia  picipennis  Macleay,  Proc.  Ent.  Soc.  K.  S.  Wales,  ii,, 
1871,  p.87.  Lebia  papuensis  Macl.,  Proc.  Linn.  Soc.  N.S.Wales, 
1876,  i.,  p.l67. 

An  examination  of  the  type  of  L.  papuensis  Mac!.,  in  the 
Macleay  Museum,  in  comparison  with  specimens  of  L.  picipen7ns 
Macl.,  from  Queensland,  compelled  me  to  regard  these  names  as. 
synonymous. 

Hab. — Queensland  :  Gayndah  (Masters).  New  Guinea:  Katow 
(Macleay). 
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Group  Callidides. 

Genus  X  a  n  t  h  o  p  H  (K  a  . 

Table  of  Australian  .Species. 

1(1(5)  Aatennie   with   third   joint    sparselj'   pubescent.       CJarsi    with 

upper  surface  plurisetose). 
2(11)  Elytra  witli  third  interstice  (.sonietinies  also  fifth)  with  two  or 

more  punctures. 

'.V4:)  Elyti-a  Mith  third  and  fifth  interstices  seriate-punctate 

''/(/'/.scf/ya  C'haud. 

4(8)  Elyti-a  with  onl^'  third  interstice  punctate. 

5(9)  Apex  of  abdomen  in   6   with  six  or  more  setic.  in    ?   pluiisetosc. 
6(10)  Elytra  with  black  vittae. 

7'8)  Orbfts  oblique  behind  eyes.     Sutural  black  vitta  of  elytra  reach- 
ing base.     Length,  13  mm (jrandis  C\\a,\\{\. 

8(7)  Orbits  tumid  behind  eyes.      8utural  black  vitta  not  extending 

forward  past  scutellar  striole.      Length,  10  mm.      ... /o^/'eW  Blackb. 

9(6)  Colour  reddish-piceous    siUnrata  Newm. 

10(5)  Apex  of  abdomen  in   6   with  one,  in   9   with  two  setse  on  each 

«icle  elongata^l 

11(2)  Elytra  with  third  interstice  unipunctate  towards  apex. 
12(15)  Elj-tra  testaceous,  with  three  black  vittie. 

13(14)  Prothorax  transverse,  widest  before  middle,  strongly  sinuate 
on  sides  posteriorl3%  Elytra  with  interstices  coarsely  punctate; 
lateral  vitta  extending  over  mterstices  6-8.     Length,  8-9 '5 mm. 

vittata  Dej. 

14(13)  Prothorax  widest  at  middle,  hardly  subsinuate  on  sides  pos- 
teriorly. Elytra  with  interstices  minutely  punctate;  lateral 
vitta  almost  wholly  confined   to  seventh  interstice.      Length, 

ll-13mm om«/a  SI. 

15(12)  Elytra  testaceous,  a  postmedian  fascia  from  side  to  side 
(diamond -shaped  at  suture);  ninth  interstice  to  apical  third,  and 

margin  of  apical  curve  black  /a.«cva/«  SI. 

16(1)  Antennte  witli    three    l)asal    joints    glabrous — except    for   usual 

distal  seta'. 
17(38)  Tarsi  with  upper  surface  setulo.se. 

18(19)  Pjlytra  with  third  and  fifth  interstices  punctate.  (Form  nar- 
row, colour  ferruginous.       Apex  of  abdomen   in  $  3-setose  on 

each  side) anyusdco/fi.s  'Slacl. 

19(18)  ?]lytra  -with  only  tliird  interstice  punctate. 

20(31)  Apex  of  abdomen  in  6  with  three  oi*  more  setie  on  each  side, 
in  9  plurisetose. 


426  CARABID.E  FK'O.M  THOlM<AI.  AUSTRALIA, 

•Jl(24)  Form  eonipaiatively  Avide;  piothorax  ampliate  before  middle. 
Klytia  with  disc  reddish  or  ferruginous  and  a  lateral  and  apical 
area  infuscate;  interstices  punctulate,  eighth  and  ninth  coarsely 
so. 

'22{'2S)  Head  and  prothorax  punctate;  lateral  margins  of  elytra  wide. 

depressed rariabilis  }^la(:\. 

'2S[22)  Head  and   prothorax   impunctate  ;    lateral   margins    of  elj'tra 

narrow  inarf/inipenni.-<  SI. 

24(21)  Form  narrow,  prothorax  not  ampliate  on  sides.  Colour  reddish, 
apex  of  elytra  sometimes  reddish. 

25(30)  Prothorax  with  basal  angles  obtuse. 

26(29)  Head  oblique,  not  tumid,  behind  eyes. 

27(28)  Prothorax  evidently  narrowed  to  base,  sides  lightly  rounded 
at  anterior  marginal  puncture,  sinuate  posteriorly.  Elytra 
with  third  interstice  unipunctate  near  apex...  .    tweedeitsis  Blackb.'' 

28(27)  Prothorax   not  perceptiblj'  narrowed   to  base,   sides  straight. 

Elytra  with  third  interstice  bipunctate  ..  quadricollis  SI. 

29(26)  Head  tumid  behind  eyes    cyHndricoUis  Blackb. 

30(25)  Prothorax  w4th  basal  angles  acute,  or  subacute,  sharply  marked 

ferruijijiea  Chaud. 

81(20)  Apex  of  abdomen  in  6  with  one,  in  V  with  two  setfe  on  each 
side. 

32(33)  Prothorax  straight  on  sides,  widest   at  basal  angles.     (Elytra 

reddish-brown  with  apex  red)     doddi  ^\. 

33(32)  Prothorax  rounded  on  sides,  evidently  narrowed  to  base. 

34(37)  Prothorax  with  sides  straightened  or  subsinuate  posteriorly; 
Vjasal  angles  not  prominent. 

3o(3b)  Elytra  piceous  with  apex  red apicalis '61. 

36(35)  Elytra  ferruginous  with  margins  (widelj-  on  basal  half  of  sides, 

narrowly  at  apex)  and  first  interstice  black       .    uif/ricincta  8\. 

37(34)  Prothorax  with  sides  ampliate  before  middle,  stronglj^  sinuate 
posteriori}';  basal  angles  acute,  prominent.  (Elytra  piceous, 
with  three  inner  interstices  ferruginous  except  at  apex). . .  dorsad '(■•<  SI. 

38(17)  Tarsi  with  upper  surface  glabrous. 

39(40)  Apex  of  abdomen  plurisetose.  Prothorax  evidentlj'  narrower 
at  base  than  apex;  basal  angles  obtuse,  near  peduncle.  Elytra 
with  third  interstice  bipunctate.  Testaceous,  striae  of  elytra 
infuscate    brachbioderus  Q\vA\\d. 

40(39)  Apex  of  abdomen  in  6  with  one,  in  9  with  two  setse  on  each 
side.  Prothorax  wider  at  Imse  than  apex;  basal  angles  sub- 
rectangular,  marked.  Elytra  with  third  interstice  unipunc- 
tate.    Elytra  black,  with  interstices  5-7  and  margiiial  channel 

testaceous plaf^iata  Germ. 

*  Described  as  a  species  of  Demetrias. 
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Notes  on  species  omitted  from  the  above  Table. 

X.  brachinoderus  Ohaud.,  ( Denieirias )  is  a  well-known,  large, 
testaceous  species,  with  which  X.  pallida  Oil  iff,  is  conspecific. 

Cymindis  longicolHs  Macl.,  is  a  species  of  Xanthophcua  allied 
to  X.  Jer)'u(/inea  Chaiid.;  the  type  has  the  third  elytral  interstice 
unipunctate,  only  the  t3^pe-specimen  in  the  Macleay  Museum  is 
known,  as  yet. 

XanthopJuja  chaudoiri  Macl.,  has  the  third  interstice  of  the 
elytra  tiipunctate,  from  type.  It  has  not  been  found  siiice 
Masters  got  the  original  specimens  at  Gayndah. 

The  following  species  named  by  Chaudoir  have  not  yet  been 
identified  by  me: — X.  angustula  (very  near  X.  infuscata  Chaud.): 
X.  lineolata;  X.  parallela  (very  close  to  X.  ornata  81.);  X.  picl- 
peiuiis  (very  near,  and  perhaps  not  different  from  X.  siUurata 
Newm.);  X.  pilosula. 

X.  lissodera  Chaud.,  I  look  upon  as  conspecific  with  X.  viitata 
Dej. 

X.  rufescens  Macl.,  (Bemetrias)  is  closely  allied  to  X.  J'errv- 
(jinea  Chaud.,  but  I  do  not  feel  convinced  it  is  the  same. 

X.  filiforniis  Blackb.,  X.  satelles  Blackb.,  X.  coiiciuna  Blackb., 
and  X.  const ricticeps  iSl.,  are  species  of  which  specimens  have  not 
been  available  for  reference  when  compiling  this  table. 

XANTHOPHOiA    MAKGINIPENNIS,   U.sp. 

Elliptical,  depressed.  Head  kevigate,  a  little  tumid  behind 
eyes  ;  antennae  with  three  basal  joints  glabrous :  prothorax 
cordate :  elytra  lightly  obovate,  crenulate-striate  :  interstices 
punctulate,  first  interstice  with  an  elongate  striole  at  Vjase,  third 
tripunctate,  tarsi  setose  on  upper  surface.  Ferruginous,  elytra 
with  disc  lighter- coloured  than  head  and  prothorax,  seventh, 
eighth,  and  ninth  interstices  and  apex  piceous. 

Head  elongate  ( 1-85  mm.  across  eyes),  depressed,  inipunctate: 
front  widely  impressed  on  each  side:  sides  strongly  obliquelv 
constricted  to  neck:  posterior  supraorbital  seta  in  a  foveiform 
depression  just  behind  base  of  eye.  Prothorax  hardly  wider 
than  head  witli  eyes,  a  little  broader  than  long  (1 -75  x  2  mm.), 
slightly  narrower  across  base  than  apex:  disc  Isevigate,  depressed, 
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a  wide  subdepressed  space  along  sides  forming  a  wide  concavity 
posteriorly:  apex  lightly  emarginate;  anterior  angles  not  marked 
or  protuberant:  sides  ampliate  and  I'ounded  'interiorly,  strongly 
sinuate  posteriorly,  straight  before  basal  angles:  base  truncate, 
sloping  obliquely  forward  on  each  side  to  angles,  these  marked 
but  obtuse:  lateral  channel  wide,  border  narrow,  slightly  retlexed; 
median  line  deep.  Elytra  depressed,  widest  behind  middle 
(5x3-6  mm.):  sides  lightly  rounded:  apex  truncate:  external 
angles  well-marked,  obtuse  at  summit:  interstices  2-7  finely  and 
sparsely  punctate,  eighth  and  ninth  coarsely  punctate:  lateral 
channel  wide,  punctate.     Length,  9;  l)readth,  3"6mm. 

llab. — -Northern  Territory:  Port  Darwin  (Dodd).  Two  speci- 
mens in  Coll.  Sloane. 

Allied  to  X.  i-ariahilra  Macl.,  from  which  it  differs  by  head 
and  disc  of  prothorax  not  punctate;  puncturation  of  elytral 
interstices  much  finer;  head  more  elongate,  tumid  behind  eyes, 
posterior  supraorbital  seta  in  a  depression,  eyes  a  little  less  pro- 
minent ;  prothorax  longer,  narrower,  apex  less  emarginate, 
anterior  angles  nearer  sides  of  head,  sides  less  strongly  rounded 
anteriorly,  less  strongly  sinuate  posteriorly,  hardly  the  least 
out-turned  to  basal  angles,  these  not  acute  and  prominent:  elytra 
with  marginal  channel  narrow,  external  angles  more  strongly 
marked,  ifcc 

Xanthophcea  quadricollis,  n.sp. 

9.  Elongate.  Prothorax  depressed,  subquadrate,  hardly  nar- 
rowed to  base;  base  truncate,  wider  than  apex  :  elytra  truncate- 
oval,  striate:  interstices  depressed  near  suture,  lightly  convex 
near  sides,  first  interstice  with  an  elongate  striole  at  ba^c,  thiid 
Ijipunctate  :  apex  of  abdomen  with  four  or  five  setje  on  each 
side.  Brownish-red;  elytra  a  little  darker  than  liead  and  pro 
thorax;  undersurface  of  body  and  femora  testaceous,  of  head  and 
prothorax  reddish. 

Head  large  (1"7  mm.  across  eyes),  lightly  oblique  behind  eyes; 
front  depressed,  lightly  bi-impressed;  antennae  with  three  basal 
joints  glabrous.  Prothorax  hardly  wider  than  head  ( 1  -7  x  1  9 
mm.),    Isevigate;    apex    truncate;    anterior   angles    rounded,   not 
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marked:  sides  lightly  aiupliate  behind  anterior  angles,  almost 
straight  on  posterior  two-thirds:  base  emai-ginate  above  peduncle: 
basal  angles  obtuse  but  marked;  lateral  margins  wide,  depiessed: 
l)order  a  little  upturned.  Klytra  mucli  wider  than  piothorax 
(6  X  3'3  mm.),  subdepressed,  declivous  to  sides:  apex  with  outer 
angles  marked:  apical  truncature  lightly  and  widely  bisinuate: 
striae  simple;  interstices  nitid,  a  row  of  minute  punctures  along 
every  one  (under  a  lens);  anterior  puncture  of  third  at  anterior 
fourth,  posterior  puncture  at  apical  fifth.  Length,  lO'O:  breadth, 
3'.'j  mm. 

Hab.  —  Queensland:  Kuranda  (Doddi.      Unique  in  Coll.  81oane. 

Allied  to,  and  resembling  X.  tweedeiisis  Blackb  ,  but  diftering 
by  prothorax  more  depressed,  lateral  margins  wider,  sides  straight 
posteriorly  and  more  strongly  narrowed  to  apex,  basal  angles  far 
less  sharply  marked,  base  much  more  strongly  bisinuate  on  each 
side;  elytra  with  third  interstice  bipunctate,  abdomen  in  9  with 
fewer  seta?  at  apex. 

XANTHOPHa:A   DODDi,  n.sp. 

iSarrow,  elongate,  depressed.  Head  large,  convex  :  prothorax 
narrow,  parallel,  widest  at  base :  elytra  subparallel  on  sides, 
widest  behind  middle,  truncate  at  base,  widely  margined,  striate; 
interstices  lightly  convex,  first  interstice  with  a  short,  lightly 
impressed  striole  at  base,  third  unipunctate  about  apical  fifth  : 
abdomen  in  ^  with  one,  in  9  with  two  setae  on  each  side  of  apex  : 
anterior  tarsi  in  ^  a  little  dilatate,  clothed  beneath  with  ashen- 
coloured  squamae-  squamae  arranged  in  two  mesial  rows,  with  a 
fringe  on  outer  side  on  three  basal  joints,  fourth  joint  bilobate, 
and  clothed  beneath  (also  in  posterior  tarsi)  with  a  cinereous 
hair-pad.  Brownish-red;  elytra  darker  than  head  and  prothorax, 
apex  of  elytra  a  lighter  and  brighter  red;  undersurface  of  body 
and  femora  testaceous,  of  head  and  prothorax  reddish. 

Head  wider  than  prothorax  (1-5  mm.  across  eyes),  obliquely- 
narrowed  behind  eyes,  iievigate;  front  lightly  impressed  on  each 
side;  antennae  with  thiee  basal  joints  glabrous.  Prothorax  sub- 
quadrate  (1*4  X  1  '?>  mm.),  nitid,  uiore  or  less  transversely  striolate 
especially  towards  sides;  apex  subemarginate;  anterior  angles  sub 
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prominent,  narrow,  obtuse:  sides  not  ampliate  behind  anterior 
angles,  subangulate  at  anterior  tliird.  almost  straight  on  anterior 
two-thirds,  a  little  out-turned  to  basal  angles:  base  truncate: 
basal  angles  strongly  marked,  rectangular  (obtuse  at  summit): 
lateral  margin  wide,  depressed,  a  little  concave  near  base.  Elytra 
Itevigate,  about  twice  as  wide  as  prothorax  (5  x  •2'7  mm.),  rather 
depressed,  declivous  to  sides;  apex  with  outer  angles  rounded: 
apical  truncature  lightly  bisinuate:  stritv  simple.  Length,  8-95: 
breadth,  2*7  mm. 

//a6.— Queensland  :  Kuranda  (Dodd).  Four  specimens  re 
ceived  from  Mr.  F.  P.  Dodd.      Type  in  Coll.  Sloane. 

This  species  has  the  prothorax  proportionately  narrower  than 
anv  other,  and  actually  wider  across  the  base  than  anywhere 
else,  characters  which  difierentiate  it  from  all  its  congeners.  It 
mav  be  noted  that  the  slightly  out-turned  basal  angles  are 
more  prominent  in  ^  than  in  9.  It  resembles  X.  quadricoUis 
SI.,  but  can  be  readily  distinguished  by  9  with  only  two  (not 
four  or  five)  setae  on  each  side  of  apex  of  abdomen;  the  prothorax 
is  somewhat  similar  in  shape,  but  less  narrowed  to  apex,  and 
with  posterior  angles  more  prominent  and  more  sharply  marked, 

ttc. 

Xanthophcea   APicALis,  n.sp. 

(J.  Elongate,  convex.  Head  large  :  prothorax  truncate  cor- 
date, lightly  convex,  widest  before  middle,  decidedly  narrowed 
to  base;  apex  and  base  of  equal  width:  lateral  margins  narrow  : 
elytra  truncate  oval,  punctate- striate;  interstices  depressed,  Hrst 
interstice  with  a  faintly  marked  elongate  striole  at  base,  third 
unipunctate  about  apical  fourth  :  apex  of  abdomen  unipunctate 
on  each  side  :  tarsi  with  upper  surface  glabrous  (not  more  than 
one  or  two  sette  on  upper  side  of  each  joint).  Head  and  pro 
thorax  reddish;  elytra  piceous  with  apical  third  dull  red;  abdo- 
men reddish;  femora  and  mouth-parts  testaceous;  antennae  ferru- 
ginous, two  basal  joints  testaceous. 

Head  wider  than  prothorax  (1*6  mm.  across  eyes),  Isevigate, 
obliquely  narrowed  behind  eyes,  transversely  impressed  behind 
orbits;  front  decidedly  impressed  on  each  side;  eyes  convex, 
prominent;  antennae  with  three  basal  joints  glabrous.     Prothorax 
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a  little  broader  than  long  ( 1*25  x  l"45iiui).),  widest  before  middle, 
convex,  nitid,  impunctate;  apex  truncate:  anterior  angles  near 
head,  not  marked:  sides  rounded  anteriorly,  subsinuate  pos- 
teriorly: base  lightly  bisinuate:  basal  angles  subrectangular, 
obtuse  at  summit;  marginal  channel  wide,  not  explanate,  deep 
and  foveit'orra  at  base:  border  narrow,  reflexed,  subangulate  and 
bearing  anterior  marginal  seta  a  little  before  middle:  median 
line  strongly  impressed.  Elytra  almost  twice  as  wide  as  pio- 
thorax  (4'3  x  2'7  mm.),  convex;  humeral  angles  rounded:  inter 
stices  nitid,  with  a  row  of  minute  punctures  along  middle  (under 
a  strong  lens),  three  inner  stria?  obsolescent  near  base.  Lengtli, 
7'5;  breadth,  2*7  mm. 

Hah.  —Queensland  :  Kuranda  ( Dodd).    Unique,  in  Coll.  Sloane. 

Allied  to  X.  nigricincta  SI.;  head  and  prothorax  of  similar 
form  {X.  nigricincta  also  has  apex  of  abdomen  in  ^  unipunctate 
on  each  side):  but  differing  by  colour,  prothorax  wider  and 
shorter,  basal  angles  more  marked,  lateral  basal  fove?e  deeper  and 
longer;  external  angles  of  elytra  less  widely  rounded,  »fcc. 

XANTHOPHa:A    DORSALIS,  n.sp. 

^.  Narrow,  elongate  Prothorax  strongly  sinuate  posteriorly; 
basal  angles  prominent,  acute  :  elytra  crenulate-striate;  inter- 
stices convex,  finely  punctulate,  lirst  interstice  with  a  strongly 
marked  striole  at  base,  third  unipunctate  at  apical  fifth.  Head 
and  prothorax  ferruginous  ;  legs,  antenna?,  mouth-parts,  and 
uietasternum  yellow;  elytra  piceous,  with  a  wide,  testaceous, 
sutural  area,  abdomen  piceous. 

Head  wide  ( 1*1  mm.  across  eyes),  lightly  obliquely  narrowed 
l^ehind  eyes:  orbits  not  swollen  behind  eyes;  vertex  lanigaie: 
front  with  an  irregular  impression  on  each  side;  eyes  large; 
antenn?e  with  three  basal  joints  glabrous.  Prothorax  hardly  as 
wide  as  head  with  eyes  (1  x  1-05  mm),  subdepressed,  transversely 
striolate  on  each  side;  disc  nitid,  impunctate;  apex  truncate: 
anterior  angles  widely  rounded  :  sides  roundly  ampliate  on 
anterior  two-tliirds,  strongly  sinuate  posteriorly,  out-turned  to 
basal  angles,  these  acute:  base  truncate  on  each  side,  median 
part  widely  and    lightly   rounded;    a    wide,  subdepressetl    space 
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along  each  lateral  margin,  becoming  wider  and  deeper  on  basal 
third;  border  wide,  retlexed:  median  line  strongly  impressed. 
Elytra  parallel  (3'5  x  1-7  mm.).  Abdomen  with  apex  bisetigerous 
on  each  side.  Tarsi  with  upper  side  glabrous  (not  more  than 
one  or  two  seise  on  upper  side  of  each  joint).  Length,  5 '5: 
bieadth,  1-7  mm. 

/lab. —  Northern  Territory:  Port  Darwin  (Dodd).  Unique, 
in  Coll.  Sloane. 

A  thoroughly  distinct  species,  diti'ering  tVom  all  others  by  its 
small  size,  and  the  pattern  of  the  elytra,  which  are  piceous,  with 
an  elongate,  testaceous,  dorsal  area  not  reaching  apex:  the  testa- 
ceous, dorsal  area  extends  across  the  three  inner  interstices  at 
the  base,  but  spreads  over  the  fourth  as  well,  for  most  of  its 
length;  the  puncture  of  the  third  interstice  is  on  the  pale,  dorsal 

area. 

G  rou  p  Coptoder ides. 

DoLiCHOCHTis  tetrastigma  Ohaudoir. 

Ann.  Soc.  Ent.  Belg.,  xii.,  1869,  p. 248.  Mochtherus  madeayi 
SI.,  Proc.  Linn.  Soc.  M.  8    Wales,  1907,  xxxii.,  p.377. 

Mochfherun  niaclemji  81.,  is  a  species  of  DoUchorJuis^  which  I 
identify  with  D.  tetrastigma  Chaud.,  from  Celebes. 

Hab. — Celebes  {fide  Chaudoir;  ;  .New  Guinea  :  Queensland, 
Kuranda  (Dodd),  Normanby  River  (Sloane). 

Genus  P  l  at  i  a. 
Platia  fkoggatti  Macieay. 
PhilophUhas  froggatti   Macleay,  Proc.  Linn.  Soc.  N.  S.  Wales, 
(2j,  iii ,  1888,  p.455. 

I  consider  Pit.  froggatti  Macl.,  to  be  a  species  of  Platia.  Mr. 
V .  P.  Dodd  sent  me  specimens  from  Port  Darwin. 
Platia  queenslandica,  n.sp. 
Oval,  depressed.  Piceous-black  ;  elytra  variegated  with 
numerous  yellowish  stripes  and  longitudinal  maculse  :  lateral 
channel,  border,  extreme  apex,  and  apical  extremity  of  first 
interstice  yellowish;  labruiji  and  legs  brown. 

Head  large,  punctate,  longitudinally  rugulose  near  eyes.  Pro- 
thorax  short,  transverse,  widest  about  anterior  third  (at  position 
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of  anterior  marginal  seta),  punctate,  apex  truncate  (subemargin- 
ate);  angles  widely  rounded,  distant  from  neck;  base  hardlv  as 
wide  as  apex,  shortly  sublobate,  angles  marked,  obtuse  at  summit: 
sides  lightly  rounded  anteriorly,  oblique  posteriorly  ;  lateral 
margins  wide,  depressed:  median  linestronglv  impressed.  Elvtra 
wide,  subquadrate  :  base  truncate  :  humeral  angles  rounded  : 
striae  lightly  impressed:  interstices  depressed,  finely  and  closelv 
setulose-punctate      Length,  5-2:  breadth,  2-5  mm. 

ffab. — Tropical  Queensland:  Kuranda  (Dodd)  ;  Normanby 
River  (Sloane).  I  found  this  species  at  King's  Plains  Station, 
43  miles  south  west  from  Cooktown,  beneath  loose  bark  on  a 
river-gumtree  {Eucalyptus  sp.)  in  July. 

T  consider  this  to  be  a  species  of  Platia:  and  that  Agonochila 
minima  Macl.,  (  =  A.  littei'a-v  Chaud),  Philophloeus  frog  gat  ti 
Macl.,  and  Agonochila  lineeUa  SI  ,  (from  New  Guinea)  should 
also  be  placed  in  the  genus  Platin.  P.  queetislandica  is  closely 
allied  to  Agonochila  Uneella  SI.,  from  which  it  differs  chiefly  in 
the  pattern  of  the  elytra.  In  P.  papuana  (nom.  nov.  for  P. 
Uneella  SI.,  preoccupied)  the  third,  fifth,  seventh,  and  eighth 
interstices  are  occupied  by  yellow  stripes,  which  all  extend 
beyond  the  middle  of  the  elytra,  and  there  are  nine  other  maculre 
on  the  elytra  (two  each  on  the  second,  sixth,  and  eighth  inter- 
stices, and  one  each  on  the  third,  fifth,  and  seventh);  in  P. 
queenslandica,  the  fifth,  seventh,  and  eighth  interstices  have 
basal  stripes  which  do  not  extend  behind  the  middle,  and  there 
are  thirteen  narrow  macula?  defined  in  all  cases  by  the  stria?, 
which  are  black,  viz.,  two  each  on  the  second  and  sixth  inter- 
stices, three  each  on  the  third  and  fourtli  interstices,  and  one 
posterior  macula  on  each  of  the  fifth,  seventh,  and  eighth  inter- 
stices. 

Genus  Phlceocarabus. 
Phlceocarabus  anchoralis,  n.sp. 

Oval,  depres.sed.  Prothorax  transverse,  widest  about  middle 
(a  little  behind  anterior  marginal  seta);  basal  margin  truncate 
(a  little  oblique  on  each  side,  lightly  curved  backwards  in  middle): 
elytra  much  wider  than  prothorax,  striate:  interstices  subconvex, 
minutely    punctate,    third    interstice    bipunctate.       Tarsi    with 
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penultimate  joint  entire.  Head  and  prothorax  (including  under- 
surface)  reddish-brown;  pronotum  with  wide  testaceous  lateral 
margins;  elytra  of  a  light  testaceous  colour,  with  a  postmedian 
irregular  black  fascia  (black  area  occupying  about  one-third  of 
elytra,  anchor-shaped,  reaching  forward  to  the  scute! him  along 
first  interstice  and  extending  forward  considerably  on  each 
elytron  on  interstices  6-8);  metasternum  testaceous;  abdomen 
somewhat  infuscate;  femora  pale  testaceous,  tibiae,  tarsi,  and 
antennae  ferruginous. 

Head  (1-4  mm.  across  eyes),  finely  punctate;  front  depressed; 
vertex  declivous  to  occiput  (especially  near  eyes):  a  slightly 
raised  longitudinal  carina  beside  each  eye;  eyes  large,  hemi- 
spherical: orbits  laminate,  truncate  behind  eyes.  Prothorax 
transverse  (1  "15  X  1*63  mm.):  disc  rather  convex,  rugulose,  min- 
utely punctate  under  a  lens;  margins  wide,  flat,  explanate  at 
basal  angles;  sides  rounded  off  from  just  behind  anterior  marginal 
seta  to  apex,  very  slightly  obliquely  narrowed  to  base:  apex 
truncate-emarginate;  base  much  wider  than  apex,  basal  angles 
subrectangular  (not  prominent  or  acute,  summit  obtuse). 
Elytra  subquadrate  with  angles  rounded  (4  ,x  2*7  mm.),  much 
wider  at  base  than  prothorax;  base  emarginate  behind  peduncle, 
widely  rounded  on  each  side;  sides  lightly  rounded;  stria^  simple, 
strongly  impressed,  seriate  punctures  of  ninth  large,  not  widely 
interrupted  in  middle.  Anterior  tarsi  in  ^  squamulose  beneath 
four,  intermediate  beneath  first  two  joints  Length,  6*3-7  : 
breadth,  2 -6-2 -7  mm. 

Hab. — Queensland  :  Kuranda  (Dodd),  Cooktown  District 
(Sloane).  Type  in  Coll.  Sloane.  The  type-specimen  occurred  to 
me  under  loose  bark  on  the  trunk  of  a  river-gumtree  {Eucalyptus 
sp.)  on  the  banks  of  the  upper  Normanby  River  at  King's  Plains 
cattle-station  in  July,  1916. 

Differs  conspicuously  from  its  nearest  allies  (e.g.,  Ph.  nigricollis 
MacL,  and  Ph.  farino'  Blackb.)  by  not  having  the  basal  testa- 
ceous area  of  the  elytra  divided  from  the  sides  by  a  black  stripe 
along  sixth  and  seventh  interstices.  Though  its  elytral  pattern 
is  peculiar  to  itself,  its  general  appearance  resembles  that  of  Ph. 
ser7iiviUatu.s  Mac!.:  but  Ph.  semivittatus  is  isolated  in  the  genus 
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by  the  form  of  its  protliorax,  which  is  wide  towarcis  base,  with 
obtuse  basal  angles. 

G  rou p  Cyiniiidides. 

As  far  as  the  Australian  fauna  is  concerned,  the  Cymindides 
may  be  defined  briefly  as  follows  :  — 

Head  convex  between  eyes,  postocular  prominences  large  : 
mesosternum  wide  and  oblique  between  intermediate  coxa^:  labial 
palpi  securiform  in  ^J;  tarsi  with  fourth  joint  not  bilobed,  claws 
usually  pectinate  (simple  in  PhJceocarahns  unimaculatus  Blackb.). 

The  Australian  genera  of  the  Cymindides  are  Anoviotarns, 
Lifhofitroftis,  and  Nototarus. 

Genus  A  x  o  m  o  t  a  u  u  s. 

For  the  present,  all  the  Australian  Cymindides  which  are 
characterised  by  having  the  following  characters  may  be  put  in 
Chaudoir's  gerwxH  An omotarns  (1875).  xlntennse  with  three  basal 
joints  glabrous  :  mentum  with  median  tooth  ;  metepisterna 
elongate.  As  thus  constituted.  Avomotariis  would  include  Urea 
(Fauv6l,»  1882).* 

Anomotarus  humeralis,  n.sp. 

Narrow,  depressed.  Prothorax  eloilgate-cordate,  widest  about 
anterior  fourth;  base  strongly  sinuate  on  each  side:  posterior- 
angles  subprominent :  elytra  oval,  not  covering  apex  of  abdomen, 
crenulate-striate;  interstices  lightly  convex,  first  wide  at  base 
and  with  a  well-marked  elongate  striole,  third  bipunctate:  labial 
palpi  with  apical  joint  in  $  widely  securiform:  in  $  stout,  trun- 
cate, not  securiform.  Black;  elytra  with  a  testaceous  humeral 
macula  on  sixth  and  seventh  interstices,  ninth  interstice  and 
marginal  channel,  in  middle  of  sides,  and  a  small  ante-apical 
macula  on  second  or  second  and  third  interstices  testaceous: 
undersurface  piceous:  legs  and  metasternum  testaceous;  antennje 
ferruginous. 

Head   convex,  opaque,  punctate   between   eyes;  front  lightly 

*  Taking  Anomotarus  in  the  sen.se  indicated  above,  the  following  de- 
scribed Australian  species  would  come  into  the  genus — Qipnindis  (tnens 
Mad.,  (?  =  C.  illavarrcK  ^lacl.)  =^  Anomotarus  olivaceu.^  Chaud. ;  Drmnins 
crndelis  Newm. ;  Diahaticus  minor  Blackb. ;  D.  tumidkep.<i  Blackb. ;  Phhro- 
carabvs  unimaculatus  Blackb. :  Ph,  umhratus  Blackb. 
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obliquels'  impressed  on  each  side  near  antennae:  eyes  with  orbits 
reniform,  eyes  convex,  orbits  protuberant  behind  eyes,  less  than 
half  the  size  of  eyes.  Prothorax  hardly  broader  than  long 
(l-2x  1'25  mm.);  pronotiim  opaque,  transversely  striolate,  closely 
punctulate:  apex  truncate-emarginate;  anterior  angles  obtuse, 
advanced:  sides  lightly  arcuate,  subsinuate  before  basal  angles; 
base  rounded  in  middle,  roundly  sinuate  on  each  side:  basal 
angles  marked,  summit  obtuse,  unisetigerous:  border  narrow 
anteriorly,  raised  at  basal  angles  :  median  line  well-marked, 
stronger  and  reaching  base  posteriorly.  Elytra  much  wider  than 
prothorax  (3-2  x2'25  mm.),  widest  rather  l^ehind  middle,  hardly 
narrowed  to  base:  base  emarginate,  widely  rounded  at  shoulders: 
apex  a  little  roundly  truncate,  lightly  subsinuate  on  each  side, 
lateral  margin  explanate  (formed  by  the  subdepressed  ninth 
interstice  and  wide  depressed  marginal  channel).  Tarsi  with 
claws  denticulate  on  basal  half:  in  ^J,  anterior  without  squamules 
beneath  joints  1-4.     Length,  6;  breadth,  2-25  mm. 

Z/^a6.— Queensland  :  Cooktown  District.  Seveial  specimens 
occurred  to  me  under  leaves  and  debris  in  dry  situations  in  the 
open  Eucalyptus-forest  at  King's  Plains  Station,  south-west  from 
Cooktown,  in  July. 

A.  hinneralis  is  congeneric  with  Cyinindis  stiginula  Chaud.. 
(India  and  New  Caledonia)  on  which  Fauvel  founded  the  f,'enus 
Uvea,  but  I  cannot  differentiate  it  generically  from  A^iomofanis: 
and  T  think,  therefore,  that  Uvea  (I  have  examined  U.  stigtmila 
from  India)  is  not  more  than,  at  most,  a  subgenus  of  Anomotarus. 
Chaudoir  had  intended  to  formulate  a  group  Dromiides,  to  which 
he  would  have  referred  his  Cymiixiis  atigmnla,*  but  to  me  it 
seems  truly  a  member  of  the  group  Cy  mind  ides 
Anomotauus  ruficornis,  n.sp. 

Oval,  depressed.  Prothorax  subcordate:  elytra  obovate,  striate 
(striae  finely  crenulate);  interstices  hardly  convex,  first  wide  at 
base  and  with  a  short,  well-marked  striole  :  tarsi  with  claws 
.serrate.  Black,  elytra  brown;  undersurface  piceous;  metasternum, 
legs,  and  antennae  testaceous. 

Head  convex,   front  decidedly   obliquely   impressed  on   each 

''  Cf.  Bull.  Soc.  Imp.  Nat.  Mosc,  187'),  p.61. 
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side  near  antennee ;  eyes  subprominent ;  orbits  protuberant 
behind  eyes,  about  half  length  of  eyes.  Prothorax  broader  than 
long  (0-8 X  1  mm),  widest  at  anterior  fourth;  pronotum  very 
finely  transversely  striolate,  not  punetulate:  apex  emarginate; 
anterior  angles  widely  obtuse,  hardly  advanced:  sides  rounded, 
subsinuate  before  basal  angles;  base  rounded  in  middle,  strongly 
sinuate  on  each  side;  basal  angles  marked,  summit  obtuse,  uni- 
setigerous;  border  narrow  anteriorly,  wide  and  raised  at  basal 
angles;  median  line  lightly  impressed  on  disc,  strongly  impressed 
towards  base.  Elytra  ovate  (2-3  x  1 -85  mm.),  widest  about 
apical  third;  base  wide,  emarginate  behind  peduncle,  widely 
rounded  on  each  side;  apex  wide,  rounded,  subsinuate  on  each 
side ;  lateral  margin  not  explanate.  Length,  4*5  :  breadth 
1-85  mm. 

//rt6.— Northern  Territory:  Darwin  (Dodd).  Unique,  in  Coll. 
Sloane. 

xVllied  to  A.  Jnimnralis  SI.,  but  diflfering  by  size  smaller;  pro- 
thorax  shorter,  wider,  upper  surface  not  punetulate;  elytra  wider, 
more  narrowed  to  base,  lateral  channel  narrower,  striae  more 
finely  crenulate,  scutellar  striole  shorter;  antenna*  lighter- 
coloured;  elytra  without  humeral  and  apical  maculae,  tire. 

NOTOTARUS    PUNCTICOLLIS,    D.Sp. 

(J.  Oval,  depressed.  Head  large,  finely  punctate,  except  on 
occiput :  prothorax  short;  pronotum  punctate :  elytra  truncate- 
oval,  punctate-striate;  interstices  lightly  convex,  shagreened, 
minutely  punctate.  Black:  elytra  opaque:  antenna^  coxje,  tibia?, 
and  tarsi  ferruginous. 

Head  large  (l"7mm.  across  eyes),  convex;  upper  surface 
covered  with  a  fine  puncturation,  except  near  posterior  margin: 
clypeus  convex,  minutely  punctate,  a  narrow  ferruginous  border 
along  apex;  eyes  round,  convex;  postocular  part  of  orbits  large, 
prominent,  inclosing  eyes  at  base.  Prothorax  hardiv  wider 
than  head  (l-j  5  x  1  8  mm. ;.  subconvex,  widest  about  lialf-way 
between  anterior  and  posterior  angles:  sides  lightly  rounded, 
subsinuate  just  before  posterior  angles;  apex  very  lightly  emar- 
ginate; anterior  angles  widely  rounded;  posterior  angles  sub- 
acute, not  prominent;  basal  cuive  rounded  in  middle,  lightly  and 
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widely  sinuate  on  each  side:  border  narrow,  rather  widely  re- 
flexed  at  posterior  angles.  Elytra  widely  oval  (3-8  x  2-7  mm.); 
base  emarginate  in  middle;  shoulders  rounded:  apex  lightly 
excised  at  suture,  inner  angles  obtuse,  outer  angles  rounded  off: 
striae  finely  punctate;  interstices  lightly  convex  on  disc,  third 
bipunctate;  border  narrow,  decidedlv  reflexed  towards  base. 
Length,  7;  breadth,  2-7  mm. 

Hab. — Northern  Territory.  Type  in  National  Museum,  Mel- 
bourne. 

A  single  specimen  is  in  the  National  Museum,  Melbourne, 
ticketed  "King  River,  N.T.;  W.  McLennan:  4.1.16;  caught  in 
tent,"  Allied  to  N.  morosus  SI.,  but  differing  by  size  larger: 
femora  black ;  prothorax  proportionately  smaller  ^vith  wider 
borders,  pronotum  with  whole  surface  densely  and  coarsely  punc- 
tate, &c.  Cymindis  crassiceps  MacL,  which  is  a  species  of  Noto- 
tarns,  is  not  available  for  comparison,  but  A^.  puncticoUis  does 
not  agree  with  the  description,  e.g.,  head  not  "entirely  and 
closely  covered  with  long  strioles,"  pronotum  not  "  with  small 
punctures  and  fine  transverse  striolse." 

Tribe  Helluonini. 
Helluodema  brunneum,  n.sp. 

Parallel.     Ferruginous-brown. 

Head  as  in  U.  u7iicolor  Hope,  as  wide  as  prothorax  (2-6  mm. 
across  eyes).  Prothorax  longer  than  broad  (3  x  2-6  mm.),  nar- 
rower at  base  than  apex,  widest  before  middle,  hardly  narrowed 
to  apex,  lightly  angustate  to  base;  sides  very  lightly  rounded, 
lightly  sinuate  to  base ;  surface  punctate.  Elytra  parallel 
(6-5  X  3-5  mm.),  strongly  striate;  interstices  convex,  biseriately 
punctate.      Length,  12-14;  breadth,  3-2-3-5  mm. 

Hab. — Northern  Territory.  Type  in  National  Museum,  Mel- 
bourne. 'J'wo  specimens  have  been  examined,  ticketed  "Flooded 
area  King  R.,  N.T.;  W.  McLennan;  24.12.15";  one  of  these 
was  presented  to  me  from  the  National  Museum,  and  is  in  my 
collection.  H.  brunneum  differs  from  H.  unicolor  Hope,  (which 
has  also  been  found  at  East  Alligator  River,  N.T.)  by  its  reddish- 
brown  colour,  legs  ferruginous;  prothorax  more  elongate,  less 
rounded  on  sides,  less  decidedly  narrowed  to  base. 
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ORDINARY  MONTHLY  MEETING. 

September  26th,   1917. 

Dr.  H.  G.  Cliapman,  President,  in  the  Chair. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (27th  August,  1917),  amounting  to  6  Vols.,  40 
Parts  or  Nos.,  13  Bulletins,  6  Reports,  and  2  Pamphlets,  re- 
ceived from  46  Societies,  etc.,  were  laid  upon  the  table 

NOTES    AND    EXHIBITS. 

Mr.  Froggatt  exhibited  some  remarkable  Lepidopterous  galls 
on  the  stems  of  the  "Wild  Tea-plant"  {EremophiJa  latifolia), 
sent  from  Cobar,  by  Archdeacon  F.  E.  Haviland.  Out  of  23 
galls,  all  in  the  green  state,  only  two  contained  perfect,  living 
moth-caterpillars,  the  others  having  died  through  infestation  by 
minute,  chalcid  wasp-parasites.  Under  such  circumstances,  the 
percentage  that  reach  the  moth-stage  must  be  very  small.  How 
the  moth  is  ever  able  finally  to  emerge  from  a  gall  of  the  type 
shown  is  difficult  to  understand.  In  a  number  of  instances, 
the  chalcid  parasites  hatched  out,  but  died  in  the  gall  cavitv 
being  apparently  unable  to  find  a  means  of  exit. 

Mr.  Fred  Turner  exhibited — (1)  Fruits  of  the  Red  Quandong 
IFusaniis  acuminatus  R.Br.),  with  a  basal  elongation  of  the 
pericarp,  such  as  is  sometimes  seen  in  the  Yellow  Quandong 
(var.  chrysocarpus),  but  which  he  had  not  seen  before  in  the 
former;  the  specimens  shown  were  forwarded  by  Mr,  K.  M. 
Niall,  Buckiinguy  Station,  Nyngan  district.—  (2)  A  specimen  of 
Trileleia  tiuiflora  Lindl.,  (syn.  Milla  iLuijlora  Grab.),  a  Lilia- 
ceous plant,  a  native  of  Buenos  Ayres,  sent  to  him  by  Mr.  R. 
Gowland,  Pine  Grove,  Tooyal,  Coolamon  district,  where  it  is 
reported  to  be  spreading,  principally  on  rocky  ground;  it  is  a 
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prolific  seedbearer,  which  seems  to  have  escaped  from  cultiva- 
tion.—(3)  For  Mr.  Clements,  of  Stanmore,  a  fasciated  branch  of 
Rhus  succedaQiea  Linn.,  the  "  Red  Lac-Sumach  "  of  Japan,  from 
his  garden  at  Stanmore,  not  seen  in  this  condition  before. 

Mr.  K.  Cheel  exhibited  some  interesting,  abnormal  specimens 
of  the  common  Waratah  (  Telopea  speciossima  R.Br.;.  One,  from 
Gosford,  cultivated  by  Mr.  A.  E.  Keen,  communicated  by  Mr. 
A.  F.  Basset  Hull,  had  a  terminal  raceme,  which  measured  11 
inches  across  the  outspreading  bracts,  and  5|  inches  across  the 
globular  raceme  of  flowers,  the  latter  being  about  5|-  inches  in 
depth,  from  apex  to  base.  In  addition  to  the  terminal  raceme, 
there  were  four  well-formed  racemes  in  the  axils  of  the  upper 
leaves,  immediately  beneath  the  terminal  or  main  one  on  the 
same  stem.  The  leaves  were  also  of  an  uncommon  character 
being  about  7  inches  long  and  4  inches  wide,  more  or  less  wedge- 
shaped,  with  the  apex  almost  truncate.*  A  second,  from  Hill 
Top,  main  Southern  Line,  69  miles  from  Sydney  (E.  Cheel;,  had 
eight  well-formed  panicles  in  the  axils  of  the  upper  leaves,  imme- 
diately beneath  the  main,  terminal  raceme,  the  latter  measuring 
7t^  inches  across  the  bracts,  and  the  unexpanded  raceme  of 
flowers  3ij*  x  2|  inches. 

Mr.  Fletcher  showed  specimens  of  a  fourth,  rare,  crimson- 
flowered  Callistemon  from  the  Lane  Cove  district,  which  he  was 
unable  to  identify.  Mr.  Cheel  expressed  the  opinion  that  De 
Candolles  name,  C.  linear  if olius,  should  be  revived  for  these, 
and  some  other  similar  specimens  from  the  County  of  Cumber- 
land, which  he  had  seen,  Mr.  Hentham  having  rejected  it  as 
applicable  apparently  only  to  one  of  several  garden-varieties. 


*  For  a  previous  note  on  the  me.'\sureinent><  of  leaves,  see  these  Proceed- 
ings, 1914,  p.;V2.'). 
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ON  A  NEW  SPECIES  OF  ACACIA. 

Bv  ^^^  F.  I^lakely,  National  Herbarium,  Botanic  Gardens, 

Sydney. 

(Cotmnunicated  by  J.  //.  Maiden,  I.S.O..  F.R.S  ) 

Acacia  Cheelii,  n.sp. 

Frutex,  nonnunquam  ad  arboreiu  minoreni  auctus,  12-35- 
pedalis,  glaber,  ramis  junioribus  angulatis  mox  teretibus,  glaucis. 
Pliyllodia  glauca,  anguste  ad  late  falcata,  utrinqiie  attenuata, 
apice  ferrugineo  aliquanto  prominenter  mucronato,  10-18  cm. 
(4-7")  longa,  lA-3  cm.  lata,  teiiuiora,  3-6  plus  minusve  prominenti- 
bus  nervis  inter  quos  videntur  multse  subtiles  parallelse  veiise. 
Gland ula  in  basi  insita. 

Spicae  binse  vel  teniae,  nunc  paniculatse,  rhachi  glauca  gla- 
braque,  pedunculatse,  crebris  floribus,  4-5  cm.  longa?.  Flores  5-, 
nonnunquam  4-  vel  6-raeri.  Calyx  brevis  simus,  aureus,  pubes- 
cens  vel  subglaber,  lobis  minutis.  Corolla  longior,  glabra,  petali.s 
acutis  semicohaerentibus.  Stylus  longus.  glaber.  Ovarium  can- 
escens. 

Legumen  breviter  stipitatura,  glabrum,  anguste  lineare,  rectum 
vel  paulloarcuatum,  coriaceum,  marginibus  incrassatis,  12-15  cm. 
longum;  semina  oblonga,  nigra,  4-6  mm.  longa;  funiculus  albus, 
e  basi  dilatatus,  generans  arillum  semel  vel  bis  vel  raro  ter 
plicatum  super  extremitatem  seminis  eminentem:  areola  utrinquc 
notata,  oblonga,  semen  ipsum  longitudine  vix  (equans, 

A  glabrous  shrub  or  small  tree,  12-35  feet  liigh,  with  glaucous 
angular  young  Ijranches,  soon  becoming  terete.  Phyllodia 
glaucous,  uarrow  to  broad  falcate,  attenuate  at  both  ends,  tipped 
with  a  somewhat  prominent  ferruginous  point,  10  to  18  cm.  long 
(about  4-7  inches),  I  i  to  3  cm.  broad,  rather  thin,  with  3  to  6 
more  or  less  prominent  nerves,  and  numerous  fine  parallel  veins 
between  them.      Gland  basal. 
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Spikes  in  pairs  or  threes,  sometimes  paniculate,  the  rhachis 
glaucous  and  glabrous,  pedunculate,  dense,  4  to  5  cm.  long. 
Flowers  5  merous  or  occasionally  4-6-merous.  Calyx  very  short, 
golden- pubescent  or  nearly  glabrous,  the  lobes  minute.  Corolla 
glabrous,  rather  long:  petals  acute,  united  to  the  middle.  Style 
long,  glabrous;  ovary  hairy. 

Pods  shortly  stipitate,  glabrous,  narrow-linear,  straight  or 
nearly  so,  tlat,  coriaceous,  with  thickened  margins,  12-1 5  cm.  long, 
5  mm.  broad,  slightly  contracted  between  the  seeds.  Seeds 
oblong,  black,  4-6  mm.  long,  funicle  white,  dilated  from  the  base, 
forming  an  aril  of  1-2,  rarely  3,  folds  over  the  end  of  the  seed. 
Areola  visible  on  both  sides  of  the  seed,  oblong,  and  nearly  as 
long  as  it. 

TyiJe-locality. — Manilla,  New  South  Wales  (L.  H.  Preston  and 
H.  Stoddart;  flowers,  September:  and  fruits,  December,  1916). 

Systematic  positiovi.  -  The  new  species  belongs  to  the  Julillorse- 
Falcat^e  Section.  Its  nearest  atfinit\'  is  A.  ylaucescens  Willd., 
from  which  it  differs  in  the  longer,  uniformly  narrow  and  more 
falcate  and  glabrous  phyllodia;  in  the  larger  and  yellower  flower- 
spikes:  the  glabrous  corolla:  also  in  the  longer  and  thicker  pod, 
and  larger  seeds.  It  is  readily  separated  from  A.  (jlaucescens 
Willd.,  by  the  glabrous  and  glaucous  phyl lodes,  and  the  ferru- 
ginous young  tips.  The  phyllodes  of  A.  ylaucescens  Willd.,  are 
minutely  silvery-pubescent,  or,  in  the  very  young  stage,  golden- 
pubescent. 

It  would  appear  that  this  new  species  is  often  associated  with 
A.  Cnnninghamii  Hk.,  and  has  been  confused  with  it  in  many 
instances;  but  the  free  nerves  and  the  shape  of  the  phyllodia 
enable  one  to  separate  it  at  a  glance  from  that  species.  In  car- 
pological  characters,  it  is  also  different. 

Z.WA:.— The  bark  is  brownish,  and  flaky,  inclined  to  be  ribbony, 
hence  the  name  "  Stringybark-Wattle  "  applied  to  it  by  bushmen. 
The  bark  of  A.  glaucescens  Willd.,  and  A,  Cunniityhamii  Hk.,  is 
hard  and  rugged. 

Size.  -It  is  a  much  smaller  tree  than  A.  glaucescens  Willd., 
attaining  a  height  of  about  35  feet,  though  usually  only  15  to 
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20  feet  high;  while  A.  yhiucescens  Willd.,  very  often  exceeds  50 
feet  in  height. 

2'imber. — The  timber,  when  fresh,  has  a  very  pleasant  odour. 
It  is  not  very  heavy  when  green,  and  rarely  exceeds  9"  in 
diameter.  Sapwood  white  and  tough;  heartwood  brown,  of  a 
satin}'  lustre;  grain  free  and  straight. 

Fodder-value. — Mr.  T.  W.  Seaward,  of  Miranee,  Gundy,  writes 
(in  August,  1902,  during  the  severe.  Upper  Hunter  drought) 
that  specimens  of  this  wattle,  which  grows  on  the  spurs  of  the 
Lagoon  Mountain,  Page  River,  had  been  handed  to  him  by  a 
teamster,  who  was  trying  to  keep  his  bullocks  alive  by  lopping. 
The  bullocks  were  leaving  the  Kurrajong  and  eating  these  twigs 
in  preference. 

Mr.  Gordon  Burrows,  Narrabri,  writes  (September,  1912), 
''Curracabah,  an  Acacia  highly  valued  in  this  district  as  a  fodder- 
plant.  I  have  even  heard  it  rated  as  better  for  cattle  than 
Kurrajong."  And  again  (in  December,  1916),  "Edible  for  stock, 
locally  known  as  'Curracabah'." 

Mr.  E.  H.Gall,  Waipanuko,  Pallamallawa,  writes,  (August, 
1917)  :  '-Owing  to  the  dry  spell,  I  am  still  feeding  cattle  on 
the  bush,  and  they  appear  to  be  doing  well." 

Range. — It  is  chiefly  confined  to  the  north-west  parts  of  New 
South  Wales.  Its  geographical  range,  as  shown  by  herbarium 
specimens,  extends  from  Murrurundi  north  to  Warialda,  west- 
ward to  the  Pilliga,  and  thence  southward  as  far  as  Mudgee. 

Localities :~-^l.\xdgeQ  (W.  S.  Campbell)  ;  Murrurundi,  small 
tree  up  to  20  feet  high,  growing  in  semi-exposed  situations,  on 
the  sides  and  near  the  snmmit  of  steep  stony  hills  (W.  F. 
Blakely);  summit  of  Mt.  Duri,  3150  feet,  andesite  formation: 
Currabubula  (R.  H.  Cambage,  No.  3540):  spurs  of  the  Lagoon 
Mountain  at  Page  River  (W.  T.  Seaward);  Gunnedah  (M.  H. 
Simon);  Quirindi  (W.  McDonald);  Chilcott's  Creek,  Warrah  (J. 
Gregson);  Manilla,  about  10  miles  from  town  (L.  H.  Preston,  H. 
Stoddart)  [Mr.  Preston  writes,  from  the  type-locality,  Manilla, 
that  "  The  trees  are  growing  on  a  poor,  stony,  steep  hill-side,  for 
the  most  part  facing  the  north,  and  formed  originally  a  verv 
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thick  scrub,  but  bush-tires  and  ringbarking  have  reduced  their 
numbers.  They  are  to  be  found  in  other  parts  of  tliis  district, 
on  the  top  of  the  Borah  range  of  mountains,  as  well  as  in  the 
locality  knovvn  as  the  *  Mud  Hut'  Paddock,  'Kir  Konel,"  l)eing 
some  10  miles  up  stream  from  Manilla,  on  the  right  bank  of  the 
River  Namoi."];  Tia  Falls,  AValcha  (W.  Forsyth  it  E.  Cheel/: 
Baan  Baa  (J.  L.  Boorman)  ;  Nemingha,  near  Tamworth,  on 
serpentine-outcrop  (AV.  M.  Carne)  :  Gulf  Creek,  Barraba  (J. 
Batevj:  Barber's  Pinnacle.  Boggabri  (R.  H.  Cambage,  iS'o.2470): 
Bingara  (J.  L.  Boorman):  on  sand-ridges,  near  Baradine  (J. 
Winters  and  G.  !>urrows);  Narrabri  (J.  L.  Boorman  and  G. 
Jiuri-owsi;  Warrum bungle  Ranges  (W.  Forsyth);  Pilliga  Scrub, 
local  name  "  Motherumbah,"  10  feet  high,  in  Pine  scrub  (E.  H. 
F.  Swain):  Ashford  (J.  L.  J>oorman);  Warialda  (E.  J.  Hadley, 
Rev.  H.  M.  R.  Rupp),  the  most  northerly  locality. 

Named  in  honour  of  Mr.  Edwin  Gheel,  Senior  Botanical 
Assistant,  National  Herbarium,  Sydney,  who  has  devoted  aiany 
years  to  the  studv  of  the  native  Hora. 
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X0TE8   ON   THE  GENU8   LEPIDIUM  [N.O.  Crucifer^], 
FROM  THE  NATIONAL  HERBARIUM,  SYDNEY. 

By  A.  A.  Hamilton. 

Ill  a  monograph  of  the  geuus  Lepidium  ("  Die  tJattung  Lepi- 
diuin  (Linn.)  R.Br.,"  von  A.  Thellung,  1906),  the  author,  under 
L.  ruderale  Linn.,  (p.  139)  represents  L.  riLderale  Hook,  f.,  Fl. 
Tasm.,  i.  (I860),  p. 25),  afi  =  L.  Desvauxii  The)].,  L.  pseudo-tas- 
manicnm  Thell.,  et  L.  tasmanicum  Thell.  He  also  depicts  {loc. 
<iit.)  L.  ruderale  Benth.,  Fl.  Austr.,  i.,  (1863)  p. 86,  as  a  composite 
species,  consisting  of  L.  puberuluni  Bunge.  -f  L.  hyssopifoliutn 
Desv.,  +  L.  Desvauxii^  L.  fasciculatwni.  L.  pseudo-ruderale,  L. 
pseudo-tasmaiiictwi,  et  L.  sagittidatum,  all  of  Thell.,  +  L.  Merralli 
F. V.M., +  //.  foliosum  Desv.,  var.  fruticulosunn  (Desv.):  and 
shows  that  L.  ruderale  var.  {1)spinescens  (l.c.)  =  L.  Ascherouii  et 
L.  dubiuvi  Thell. 

An  examination  of  the  material  in  the  National  Herbarium 
was  undertaken,  for  comparison  with  Thellungs  species;  and 
seedlings  were  grown  in  the  Sydney  Botanic  Gardens,  with  a 
\  iew  to  obtaining  the  radical  leaves,  which,  in  some  species,  are 
fugacious,  and  consequently  absent  from  many  of  our  herbarium 
specimens.  The  resultant  foliage  has  materially  assisted  in  the 
identification  of  a  number  of  specimens. 

Of  the  species  enumerated  above,  the  research  disclosed  the 
following  to  be  represented  in  th^  National  Herbarium:  L. 
Desvauxii  Thell.,  L.  pseudo-tasmanicum  Thell.,  L.  hi/ssopi/'olium 
Desv.,  L.  /asciculaium  Thell.,  L.  pseudo-ruderale  Thell.,  and  L. 
duhium  Thell. 

L.  ruderale  Linn.,  according  to  Thellung,  {loc.  nit.)  is  not  repre- 
sented in  Australia. 

L.  Desvauxii  Thell. 

Seedling-leaves  pinnate,  with  few  distant  leaflets,  lobed,  deeply 
incised,  or  serrate  at  the  apex,  the  lamina  oblongcuneate  in  out- 
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line,  tapering  into  an  elongated  petiole.  The  leaves  of  the  adult 
plants  are  narrow-linear  for  the  greater  part  of  their  length, 
dilated  towards  the  apex,  which  is  toothed  or  lobed,  and  occa- 
sionally with  a  few  marginal  teeth,  the  margins  sparsely  sprinkled 
with  short,  flat,  triangular  hairs. 

This  species  is  recorded  from  West  Australia,  Victoria,  and 
Tasmania  by  Thellung,  who  quotes  (p. 308)  the  following  speci- 
mens under  his  var.  a.  typicurn,  from  various  European  Herbaria. 
West  Australia:  Swan  River,(1848?)  Drumraond,  ser.4,  n.l26. — 
Victoria:  Herb.  Olfield  (^  Oldfield,  A.A.H.).— Tasmania  :  Gunn. 
(ex  herb.  Hook.),  Archer  (ex  herb.  Hook.,  cum.  var.  /i.),  and 
under  his  var.  y.  gracilescens  (p.309). -Swan  Ptiver  (1840?) 
Drummond,  ser.2,  n.51. 

We  have,  in  the  National  Herbarium,  an  example  of  Drum- 
mond's  n.l26,  from  W.A.,  and  one  of  his  n.51,  2nd  coll.,  1844, 
representing  Thellung's  vars.  a.  iyincum  and  y.  gracilescens, 
respectively.  The  var.  a.  tyjyicuni  is  also  represented  in  the 
National  Herbarium  by  specimens  from  near  Ciaremont  and 
Subiaco,  W.A.,  herb.  W.  V.  Fitzgerald:  a  specimen  labelled 
"Common  about  Melbourne,  3,  1853,  S.  G.  Hannaford's  Herb,  of 
Tasmanian  and  Victorian  Plants,  and  from  numerous  localities 
in  N.  S.  Wales." 

L.  PSEUDO-TASMANICUM  Thell. 

Apparently  confined  to  Tasmania.  Thellung  (p. 307)  quotes 
one  specimen  only  for  this  species,  viz.,  Tasmania:  leg.  W.  Archer 
ex  herb.  Hook.),  Herb.  Deless. 

We  have  a  specimen  from  Archer's  Herb,  of  Tasmanian  Plants, 
without  locality,  date,  or  collector's  name,  which  agrees  with 
Thellung's  description  of  this  species. 

L.  HYSSOPIFOLIUM  Desv. 

Seedling-leaves  simple,  broad  linear  to  lanceolate',  apex  acute 
to  acuminate,  tapering  at  the  base  into  a  petiole,  the  margin 
serrate;  tomentum  cylindrical,  sparse.  'Jhe  basal  leaves  of  the 
adult  plants,  which  are  early  deciduous,  are  similar  to  the  seed- 
leaves,   the   cauline    leaves    gradually   becoming    narrower   and 
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entire,  or,  occasionally,  with  a  *fevv  remote  teeth.  iSome  forms 
of  this  species,  when  the  basal  leaves  have  fallen,  simulate  L. 
Desvauxii  Thell..  but  the  Hat,  trianguhir,  marginal  hairs  of  the 
latter  provide  a  useful  distinction.  It  is  recorded  by  Thellung 
(p.305)  from  New  South  Wales,  Victoria,  and  S.  Australia.  In 
the  National  Herbarium,  it  is  represented  from  New  South 
Wales  only,  its  distribution  ranging  from  the  coast  to  the 
interior,  but  chiefly  in  the  southern  parts  of  the  State;  and 
includes  a  specimen  collected  by  Banks  and  Solander,  New  Hol- 
land, 1770,  named,  as  above,  by  the  British  Museum  authorities. 
A  bundle  of  dry  stems  of  this  species  was  forwarded  to  the 
National  Herbarium,  by  Messrs.  Dalgety  Sl  Co.,  from  the  manager 
of  a  Station  at  Brewarrina,  with  the  following  information  : — 
"  The  only  feed  here  at  present,  eaten  greedily,  when  dry,  by 
sheep  and  cattle;  yields  good  milk." 

L.  FASCICULATUM  Thell. 

Seedling-leaves  pinnate,  tinely  dissected,  the  basal  leaves 
similar,  present  only  on  young  plants. 

This  species,  which  is  readily  distinguished  by  its  corymbose 
inflorescence,  is  quoted  by  Thellung  (p. 306)  from  one  locality 
only,  viz.,  Victoria:  Swan  Hill,  leg.  ?,  distrib.  V.  v.  Mueller  (pro 
L.  ruder  ale)  ~  herb.,  Petersbg. 

Our  herbarium-material  shows  that  it  is  widely  distributed 
in  New  South  Wales,  particularly  in  the  interior;  and  we  have 
several  specimens  from  Queensland,  including  an  example  from 
W^arwick,  December,  1912;  collected  and  named  as  above  by  the 
Acting  Govt.  Botanist  of  that  State,  Mr.  C.  T.  White.  It  is 
also  recorded  for  S.  Australia  by  Mr.  J.  M.  Black,  in  a  recent 
publication,  •'  Additions  to  the  Flora  of  S.  Australia,  No. 9." 
Trans.  Roy.  Soc.  S.  Austr.,  xl.,  p. 62,  1916. 

\j.  PSEUUO-RUDERALE  'I'heli. 

The  radical  leaves  of  this  species  are  pinnately  lobed,  as  in  L, 
ruderale  Linn.,  but  the  cauline  leaves  retain  their  dissection — 
which  is  gradually  decreased  upwards — longer  than  those  of  the 
typical   L.  ruderale  Linn.      The  siliqua  of  L.  pseadu-ruderale  is 
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elliptical,  and  slightly  emarginate,  as  opposed  to  the  ovate  siliqua 
of  L.  niderale  Linn.,  with  its  broadly  emarginate  apex. 

Thellung  (p. 303)  quotes  the  following  specimens  of  the  above 
— S.  Australia:  Mount  Lyndhurst,  1898,  Max  Koch,  n.324 - 
ibidem,  1899,  Max  Koch,  n.272.  —  West  Australia:  Gascoyne, 
Carnarvon,  L.  Diels,  n.3683.  We  have  a  co-type  specimen  of 
Max  Koch's  n.324,  Mt.  Lyndhurst,  August,  1898,  from  the 
collector;  and  the  following  examples  from  New  South  Wales  — 
Wyalong.  Rev.  J.  W.  Dwyer,  9.1915:  Nyngan,  J.  L.  Boorman, 
8.1903;   West  Maitland,  J.  t\  Burgess,  1.1911. 

L.  DUBIUM  Thell. 

Easily  recognised  by  its  spine-tipped  branches  and  compact 
habit.  This  is  the  L.  ruderale  i^inn.,  var.  (?)  spitiesceits  of 
Bentham,  Fl.  Austr.  (in  part),  quoted  from  S.  Australia. 

One  locality  only  is  recorded  by  Thellung  (p. 311)  for  this 
species,  viz.,  Victoria  :  near  Lake  Corangamike  (Corangamite, 
A.A.H.),  leg  %  distrib.  F.  v.  Mueller. 

In  "Contributions  to  the  Flora  of  Australia,''  No.25(Proc.  Hoy. 
jSoc.  Vict.,  xxix.,  N.S.,  p.l42,  1917),  Professor  Ewart  records 
Bentham 's  var  (?)  s^9mcsc«7is  from  Camperdown,  Victoria,  inci 
dentally  questioning  its  relationship  to  L.  ruderale  Linn.  Pro 
fessor  Kwart's  locality  is  some  12  miles  west  of  Lake  Coranga- 
mite. It  was  recorded  in  Proc.  Linn.  Soc.  N.  S.  Wales,  xxiv., 
p. 64  (1899),  from  Narrabri  in  "Notes  from  Sydney  Botanic 
Gardens,  No, 5"  by  Messrs.  Maiden  and  Betche.  Other  speci- 
mens in  the  National  Herbarium  are  from  Temora,  N.8.W,,  Kev. 
J.  W.  Dwyer,  10.1915:  and  an  example  from  West  Australia, 
Dr.  F.  Stoward,  n  271,  12.1913. 

In  addition  to  the  above,  we  have  a  co-type  specimen  of  L. 
Muelleri  Ferdinandi  Thell.,  from  the  collector,  Max  Koch,  n.388, 
Mt.  Lyndhurst.  S.A.,  1898,  the  only  record  given  by  Thellung 
(p.290). 

L.  Hoivei  insulce  ThelLy  (p.291)  is  also  represented  by  speciiueiis 
from  Lord  Howe  Island,  J.  H.  Maiden,  4.1898,  and  other 
collectors. 
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L.   LEPTOPETALUM  F.V.M. 


The  following  extracts  are  taken  from  a  letter  aecompanyinii 
a  series  of  specimens,  including  the  above,  forwarded  to  the 
National  Herbarium  for  identification  and  report,  by  Mr.  Walter 
Gill,  Conservator  of  Forests,  South  Australia: — "Herewith  some 
specimens  which  1  found  early  this  month  (November)  north 
east  of  the  Burra,  about  70  miles  in  the  dry  district,  with  small 

uncertain  rainfall Nos.47,  /.  Icptopetahim  F.v.  M.,  and 

48,  Craiy.'itylis  canocephala  Sp.  Moore,  [l^luchea  conocephala 
F.V.M.)  which,  I  find,  are  regarded  as  valuable  fodder-plants  by 
the  owner  of  the  sheep-station  on  which  T  secured  them.'' 
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ON    SOME    NEW   DRAGONFLIES    FROM    AUSTRALIA 
AND  TASMANIA  [Order  Odonata]. 

By  R.  J.  TiLLYARD,  M.A.,  B.Sc,  F.L.S.,  F.E.S.,  Linnean 
Macleay  Fellow  of  the  Society  in  Zoology. 

(Plate  xxiii.,  and  ten  Text-figures.) 

During  the  past  t^vo  or  three  years,  some  interesting  new 
material  in  the  Order  Odonata  has  accumulated  in  my  collections. 
Pressure  of  more  important  ^vork  has  hitherto  prevented  me  from 
working  this  up;  but  it  seems  time  that  this  task  should  be 
undertaken  at  last,  and  the  descriptions  are  now  offered  in  this 
paper. 

Two  new  genera  are  here  proposed,  and  eight  new  species  de- 
scribed, together  with  one  new  subspecies.  Besides  these,  the 
female  and  mature  male  of  the  very  rare  species,  Arc/ioles/es  chry- 
so'ides  Tillyard,  are  described  for  the  first  time,  the  species  having 
been  originally  described  from  a  unique  male,  which  subsequently 
proved  to  be  somewhat  immature,  and  not  fully  coloured. 

The  most  interesting  of  the  species  dealt  with' in  this  paper  are 
two  forms  from  Cradle  Mountain,  N.W.  Tasmania,  taken  at  an 
altitude  of  about  4,000  feet,  in  a  very  cold  and  wet  climate. 
Two  new  genera  are  proposed  for  their  reception.  They  are 
undoubtedly  Antarctic  derivatives,  linking  up  the  fauna  of  Tas- 
mania (and,  incidentally,  of  the  south-eastern  highlands  of  Aus- 
tralia) with  the  fauna  of  the  Andean  slopes  in  Southern  Chili. 
One  of  them,  Archipetalia  anriculata^  n.g.  et  sp.,  is  probably  the 
most  archaic  .(^schnine  Dragonfly  yet  discovered,  and  appears  to 
represent  a  type  ancestral,  in  many  of  its  characters,  to  Austro- 
petalia  of  the  Blue  Mountains  on  the  one  hand,  and  to  the  three 
Chilian  genera  Petalia^  PhyUopetalia^  and  Hyj^opetalia  on  the 
other.  These  five  genera,  forming  the  tribe  Petaliini,  are  a  very 
distinct  group,  evidently  of  great  age,  but  so  specialised  in  several 


BY    R.    J.    TILLYARD.  451 

important  respects,  notably  in  the  approximation  of  the  triangle 
to  the  arculus,  and  in  the  remarkable  colour-scheme  of  the  wings, 
that  it  seems  highly  improbable  that  they  ever  existed  in  any  other 
parts  of  the  world.  All  the  species  are  evidently  closely  allied, 
so  that  one  is  bound  to  postulate  for  them,  not  so  ver}^  long  ago 
in  geological  time,  a  common  ancestor  of  a  type  not  far  removed 
from  Archipetalia.  The  only  satisfactory  explanation  of  this 
problem,  as  it  seems  to  me,  is  to  be  found  in  the  Antarctic 
Theory,  as  elaborated  by  Hedley;*  indeed,  the  group  offers  almost 
as  fine  a  vindication  of  the  theory  as  one  could  have  hoped  to 
find  at  the  present  day.  Assuming  that  the  connnon  ancestor  of 
the  group  existed  on  the  Antarctic  Continent  at  a  time  when 
the  climate  was  sub-alpine,  then,  with  the  lowering  of  the  tem- 
perature to  the  minimum  at  which  Odonate  life  was  possible, 
either  the  group  would  have  become  extinct,  or  it  would  have 
been  saved  by  migration  along  the  only  paths  open  to  it.  Ac- 
cording to  Hedley,  this  Antarctic  Continent  was  connected  at 
different  times  with  {a)  Tasmania  and  South-Eastern  Australia, 
(6)  New  Zealand,  and  (c)  Patagonia  and  S.  Chili,  by  means  of 
long,  narrow  strips  of  land.  The  group  must,  therefore,  have 
travelled  outwards  from  the  place  of  origin  along  these  three 
land-connections,  and  its  descendants  must  be  looked  for  in  the 
higher  altitudes  of  these  three  regions.  The  three  Chilian  genera 
have  been  known  for  some  time,  but  the  number  of  specimens 
obtained  is  still  very  small.  The  Blue  Mountain  species,  Austro- 
petalia  patricia  Tillyard,  was  first  discovered  in  1 903,  but  it  was 
not  until  nine  years  later  that  another  specimen  was  obtained, 
though  it  was  carefully  searched  for  in  the  interval.  In  dealing 
with  this  species  in  a  previous  paper,!  before  tlie  discovery  of 
the  Tasmanian  form,  I  discussed  the  possibility  of  an  Antarctic 
origin  for  the  group,  in  the  following  words: — "This  theory  would 
undoubtedly  be  strengthened  by  the  discovery  of  a  Tasmanian 

"  "The  Palaeographical  Relations  of  Antarctica,"  by  C.  Hedley,  F.L.S., 
Proc.  Linn.  Soc.  London,  Session  124,  1911-12,  pp,80-90. 

t  "  Life-Histories  and  Descriptions  of  Australian  jEschnind'."  Jomni, 
Linn.  Soc.  London,  Zoology,  xxxiii.,  1916,  p.21. 
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species.  A  form  that  finds  the  cHmate  of  the  Bhie  Mountains 
suitable  should  surely  also  be  able  to  find  suitable  refuges  in  Tas- 
mania, if  it  came  that  way.  No  such  species  is  known  at  present: 
but,  owing  to  the  small  amount  of  collecting  of  Odonata  carried 
out  there,  and  also  to  the  extreme  difiiculty  of  finding  tiiese 
insects,  we  cannot  be  sure  that  one  does  not  exist.  Meanwhile, 
we  must  regard  the  evidence  for  the  supposition  as  insufficient, 
however  Tempting  aiul  fascinating  the  hypothesis  itself  may 
appear.' 

Tt  was,  therefore,  particularly  gratifying  that  the  first  new 
species  met  with  at  Cradle  Mountain  should  [>rove  to  be  a  new 
member  of  the  group.  Its  disco^'ery  greatly  strengthens  the 
argument  for  the  Antarctic  Theory.  When  we  add  also  the 
evidence  aftbrded  by  its  relationship  with  the  other  members  of 
the  group,  the  case  becomes  stronger  still.  For  this  new  species 
is  older  than  any  other  member  of  the  group,  in  that  it  still 
possesses  the  APparatpd  eypi<  of  the  ancestral  form,  together  with  a 
very  denselj^  reticulated  venation,  and  exceedingly  large  auricles. 
One  ma}'  be  fairly  certain  that  the  most  speciaHsed  forms  will  be 
those  that  have  travelled  furthest  fi-om  their  place  of  origin, 
having  become  more  greatly  modified  through  undergoing  a 
greater  change  in  their  climatic  surroundings.  Thus  the  presence 
of  the  most  ai'chaic  form  in  Tasmania  points  to  Tasmania  as  tlie 
nearest  locality  to  the  place  of  origin  of  the  group;  so  that,  on 
this  reasoning,  no  other  place  of  origin  but  Antarctica  would  be 
possible. 

That  the  group  is  not  yet  known  to  exist  in  New  Zealand 
cannot  now  be  used  against  the  argument.  It  may  well  be  that 
it  is  represented  there,  and  is  awaiting  discovery  by  the  first 
collector  who  will  search  for  it  in  the  right  localities.  Even  if 
this  is  not  the  case,  it  does  not  damage  the  argument;  for,  as  the 
the  three  connections  with  Antarctica  did  not  all  exist  at  the 
same  time,  it  is  quite  possible  that  the  way  to  New  Zealand 
became  closed  off  before  the  Odonate  migration  began,  while  the 
other  two  ways,  to  Tasmania  and  Patagonia  respectively,  re- 
mained open. 
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TuiTiing  now  to  the  second  new  genus,  we  find  a  further 
corroboration  of  the  N'iews  here  set  fortli.  The  beautiful  new 
genus  St/nfhemiop.sis,  from  Cradle  Mountain,  combines  in  itself 
the  prin-jipal  characters  of  the  Australian  tribe  Synthf^mini  and 
tlie  Chilian  species  Gomphoniacromia  jxirado.va  Br.  With  the 
facies  of  the  latter  species,  it  possesses  the  typical  i-eticulate 
l)asilai-  space  of  the  SyiUhpinini;  so  that  it  would  be  ditficult, 
fi-om  a  study  of  the  imago  alone,  to  decide  as  to  which  of  the 
two  it  was  most  closely  i-elated.  Realising  this,  1  searched 
assiduously  for  the  larva,  and  was  rewarded  by  finding  two  of 
the  exuviffi.  These  have  the  typical  divciyfuf  /cuu/s/ipafhs  of 
the  Synfhemini,  so  that  the  closer  relationship  witli  this  Austra- 
lian group  may  be  taken  as  proved.  In  this  case,  the  greater 
divergence  between  the  two  extreme  types,  Synfhemix  and  Gom- 
phomacromia,  is  clearly  correlated  with  their  greater  distance 
from  the  place  of  origin;  for  the  Synthemini  are  spread  far  and 
wide  over  xA.ustralia  and  Papua,  while  Gomphomacromia  ranges 
into  P^cuador  and  Brazil  I 

The  following  is  a  list  of  the  species  dealt  with  in  this  paper: — 

Suborder  ANISOPTERA. 

Family  ^SCHNID^. 

Subfamily  .i:SCHNIX.i:. 

A  R  C  H  I  P  E  T  A  L  I  A,  n.g.      (Type,  A.  anrinihifd,  n.sp.). 

1.  .4.  auricuiafa,  n.sp. 

T  E  L  E  p  H  L  K  B  I  A  Help's.      (Type,  7'.  yockffroyl  Selys). 

2.  7'.  fryoni,  n.sp. 

A  u  s  T  R  o  ^  s  c  H  X  A  Selys.      (Type,  A.  parvisfiyma  Selys). 

3.  A.  hardyi,  n.sp. 

Family  LIBELLULID^. 

Su))family  CORDULIIN.^i:. 

Synthemiopsi  s,-  n.g.     (Type,  S.  gomphomacromldidf's,  n.sp. ). 

i.  S.  gomiphomacrom io'ides,  n . sp. 
33 
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C  o  R  D  u  L  E  p  H  Y  A  8elys.      (Type,  C.  pygmxpa  Selys). 
o.  6'.  divergens,  n.sp. 

Suhorder  ZYGOPTERA. 

Family  LESTID^. 

Subfamily  SYNLESTIN.^^]. 

8  Y  N  L  E  s  T  E  s  8elys.      (Tj^pe,  >S'.  wpypvsi  Selys). 

6.  ,S'.  ivpypvsi  8elys. 

fia.  S.  nipypTsi  iiu/rescpv.^,  n.subsp. 

7.  >S'.  .^plysi,  n.sp. 

8.  S.  trojncns,  n.sp. 

Family  AGRIONID^. 

Subfamily  MEGAPODAGRIONIN.E. 

A  R  G  I  o  L  E  s  T  E  s  Selys.      (Type,  A.  ausfrali^  Ramb.). 

9.  A.  chrysoidp><  Tillyard. 

Subfamily  AGRIONIN.E. 
A  G  R  I  o  N  Selys  et  auct.      (Type,  A.  pupUa  Linn.). 

10.  A.  hriabanpusp,  n.sp. 

Suborder  ANISOPTERA. 

Family  ^.SCHNID^. 

Subfamily  .ESCHNIN.*:. 

Tribe   Petaliini. 

Key  to  the  Genera  of  the  Tribe  Petaliini. 

I  Eyes  touching  for  a  short  space 1. 

\  Eyes  definitely  separated Archipetalia,  n,  g, 

j  Triangle  2-celled,  subtriangle  free 2. 

l.-|  Triangle  3-celled,  subtriangle  8-celled  in  forewing, 

I  2-celled  in  hind  wing  Hypopetalia  Selj's. 

j  Pterostigma  short;  only  four  spots  on  each  wing  Petalia  Selys. 

2.  \  Pterostigma  fairly  long;  more  than  four  spots  on 

I  each  wing    3. 

''Wing-spots  brown;  tibite  of  forelegs  without  spe- 
cialised bristles Phyllopetalia  Selj's. 

3,  \  Wing-spots  bright  ruby-red;  inner  set  of  bristles 
on  tibiai  of  forelegs  close-set  and  thickened... 

. .  .         AusTROPETALiA  Tillyard. 
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Genus  A  r  c  h  i  p  e  t  a  l  i  a  ,  n.g.      (Text-figs.  1-3). 

Wings  rather  narrow,  well-pointed;  venation  dense;  seven 
or  eight  spots  of  a  rich  dark  brown  colour  along  the  anterior 
border  of  each  wing.  Triangles  two-celled.  Subtriangles  free, 
with  a  single  cross-vein  preceding  them  in  the  submedian  space. 
Mo  slightly  waved.      Rspl  and  Mspl  weakly  formed. 

Head  narrowed  antero-posteriorly;  eyes  distinctly  separated 
(Text-fig. 2);  the  frons  not  abnormally  raised  up,  but  ])road  and 
well  rounded. 

Thorax  short,  hair3\  Legs  short  and  thick,  the  inner  series 
of  bristles  on  the  tibia*  of  the  forelegs  thicker  and  more  closely 
set  than  the  outer. 

A  bdomen  :  seg.  2  with  auricles  very  large  in  ^,  present  but 
much  smaller  in  9.  Anal  triangle  of  ^  very  large  and  well 
formed,  normally  4-celled. 

Genotype,  Archipt-fana  anrictdafa,  n.sp.      (Tasmania). 


Text-fig.  1 . 
Wint^s  of  ArchipetnJia  anrim/afa,  n.g.  etsp.,    6.     (Hindwint!;  HIT)  mm.). 

1.  Ahchipetalia  auriculata,  n.sp.     (Text-figs.  1-3). 

g.  Total  Ipiigth^  50;  ahdoinen,  41;  fm^ewing,  32*5;  Itliid/ri/ig, 
31-5  mm. 

Wings  hyaline,  very  slightly  tinged  with  pale  brownish.  The 
series  of  rich  dark  brown  spots  along  the  anterior  border  of  all 
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four  wings  is  placed  as  follows :  a  basal  blotch  running  out  to  the 
first  antenodal  (in  forewing,  this  may  be  divided  into  a  small  basal 
patch  and  a  spot  on  the  first  antenodal  in  the  subcostal  space);  a 
small  patch  upon  the  arcukis;  a  semicirculai'  spot  upon  an  ante- 
nodal placed  about  half-way  between  base  and  nodus,  followed,  in 
the  forewing  only,  by  another  similar  but  slightly  smaller  spot 
about  half-way  between  it  and  nodus;  a  large  irregular  blotch 
upon  nodus;  a  round  spot  beneath  proximal  end  of  pterostigma; 
between  the  two  last,  about  half-way,  another  roundish  spot  ; 
finally,  an  elongated  blotch  or  cloud  near  apex  of  wing.  At  base 
of  costa  of  all  four  wings  is  a  tiny  but  conspicuous  cream-coloured 
spot.  Pferosfic/nia  3  mm.,  dark  brown,  very  narrow.  Antmodah 
1.3-15  in  forewing,  usually  10  in  hind  wing,  the  first  and  seventh 
so m  e w h at  h y pe r t r oph  ied . 

Head:  /^^i^.s  dark  brown,  the  orbits  broadly  yellow  beneath. 

Vertex  and  antennce  black ; 
occipital  tubercle  large, 
yellow.  Frons  irregularly 
brownish  at  base,  yellow 
above,  w4th  short  black 
hairs;  anteriorly  the  frons 
is  cosered  by  a  broad  dark 

^^  "   '^""  brown    band.       Antedypens 

Kead  oi  Arch ipetalm  auru-u/af a,  n.g.  ^,  ,  ,     , 

et  sp. ,  (? ;  (  X  6).  yellow,  postclypeus  very  dark 

brown;  lahrum.  dark  brown, 

with  two  small  centrally  placed  yellow  spots;  labium  rich  brown, 

hairy. 

Thorax  blackish-brown,  hairy.  Profhora.v  with  two  dorsal 
yellow  spots.  Synthorax  with  a  pair  of  short  slanting  dorsal 
yellow  stripes  converging  posteriad,  pointed  at  both  ends;  behind 
these,  further  apart,  a  pair  of  yellow  spots.  Sides  of  thorax  with 
well-marked  lateral  and  sublateral  bands  of  pale  yellow;  between 
them,  a  small  yellow  spot  near  wings;  and  another  spot  placed 
latero-ventrally  close  to  base  of  abdomen.  Leys  black,  except 
the  basal  half  or  more  of  the  femora,  which  is  dark  brown. 

Abdomen    cylindrical,    moderately   stout,    1-2    widened,    3 
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scarcely  piiiclied  at  all,  8-10  not  enlarged.      Aiiriclfs  (Text-fig.3) 

very  large,  bright  yellow  above,  edged  with  dark  bi-owii  outwards 

and  })osteriorly;  underside  brown.      Colour  of  abdomen  l)lackish- 

brow  Ji:    1,  with   a  pair  of   lateral   yellowish-green  marks;   2,  with 

three  pairs  of  short  narrow  marks  of  the  same  colour;   3-(i,  each 

with  a  conspicuous  pair  of  dorsal  yellowish-green  stripes  pointed 

in  front,  placed  between  base  and  transverse  carina;  jjosterior  to 

this  carina,  a  pair  of  small  basa.l  spots  wide  apart, 

and    a   similar   pair   of   small   apical    spots;  sides 

with  an  elongated  patch  of  bright  yellow  between 

base  and  transverse  carina;   7-S  similarly  marked, 

but  with  the  pattern   modified  by  tlie  approach    /* 

of    the   transverse    carina    nearer   to   base,    thus 

shortening  the  anterior  stripes  and  lengtheniiig 

the  apical  spots;  also  the  lateral  yellow  markings 

extend  apically  beyond  the  carina;  9,  with  a  pair 

of  dorsal  yellow  markings,  triangular,  with  their 

vertices   placed    basally  on    the   segment;   also   a     O. 

pair  of  lateral  basal  yellow  spots;   10,  with  two 

large  yellow  spots  isolating  an  irregularly  trapezoidal  basal  black 

patch.      Dorsally  on   6-9  are  conspicuous  patches  of  grey  hairs. 

Beneath  the  inferior  apj^end age,  seg.  10  carries  a  rounded  tubercle 

with  two  projecting  teeth,  sharply  pointed,  black. 

Appendages  (Plate  xxiii.,  figs.  1-2):  superior  1-2  mm., 
black,  pointed,  flattened,  somewhat  twisted;  hifcriov  1-4  mm., 
trifitl,  the  middle  lobe  very  wide,  truncated,  yellow  bordered  with 
black;  the  lateral  lobes  black,  cornute,  divergent. 

^.  Toial  length.,  52  ;  abdomen.,  36  ;  foreiviny,  34*5  ;  hiudwiny, 
o3-5mm.  Differs  from  ^  as  follows: — Wings  broader,  with  more 
rounded  tips;  all  the  wing-spots  much  larger;  base  of  hind  wing- 
narrow,  the  posterior  border  sloping  gradually  awa\'  almost  in  a 
straight  line  at  an  angle  of  45^  to  the  wing-axis,  then  curving 
evenly  round  to  reach  the  widest  part  of  the  wing  just  before  the 
termination  of  Cu..      Frons  and  face  darkei',  the  vellow  on   the 


Text-fitr.3.* 


■"  Auricles  oiA)rJtiptfnJia  anricuJata,  u.g.  et  sp. ;  a,  male;  h,  female;  (  x  10). 
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Upper  part  of  the  frons  mucli  reduced.  Abdomen  very  wide,  4*5 
iiini.  at  seg.  2,  3  mm.  at  segs.  3-8,  segs.  9-10  narrower;  markings 
duller.      Appendages  short,  black,  conical,  convergent. 

Types  in  Coll.  Tillyard  (Cradle  Mt.,  N.W.  Tasmania,  Jan. 
ISth,  1917). 

Hab. — Found  only  at  Cradle  Mountain,  North-West  Tasmania, 
at  an  elevation  of  from  3,000  to  4,000  feet.  Very  rare.  In  the 
cour.se  of  three  weeks'  collecting,  only  eleven  males  and  three 
females  were  taken.  They  Hy  fairly  fast,  very  close  to-  the 
ground,  along  the  tiny  brooklets  which  drain  the  swampy  areas 
on  the  watersheds.  They  were  also  occasionally  seen  flying  up 
the  steep  sides  of  the  liigh  hills  buttressing  the  actual  peaks  of 
Cradle  Mountain  itself.  The  captures  range  from  January  10th 
to  21st.  All  tlie  specimens  were  very  mature,  some  being  much 
torn;  so  that  this  species,  like  its  ally  Anstropefalia  jmtricia,  of 
the  Blue  Mountains,  is  evidently  a  Spring  species,  and  probably 
appears  on  the  wing  late  in  November,  or  early  in  December. 

The  larva  was  searched  for,  but  unsuccessfully.  Xo  doubt  the 
heavy  rains  and  storms  of  this  region  would  soon  sweep  away 
anv  exuviie,  so  that  the  only  cliance  would  be  to  \  isit  the  moun- 
tain considerably  earlier  in  the  season. 

As  indicated  in  the  Introduction  to  this  paper,  this  species  is 
vnidoubtedly  the  most  archaic  of  the  tribe  so  far  discoxered. 
Indications  of  Petalurine  affinity  are  to  be  found  in  the  very 
pointed  wings  of  the  male,  the  excessively  narrow  pterostigma, 
and  the  separation  of  the  eyes;  all  archaic  characters,  and  per- 
haps deriN  ed  from  a  connnon  ancestor  of  the  FefaliiruKe,  Cordx- 
le(J((sfri}l(^■,  and  the  earliest  ^Eschuliue,  of  the  last  of  which  the 
tribe  Fetaliini  appears  to  be  a  specialised  side-brancli,  from  near 
the  very  base  of  the  subfamily.  The  lines  of  specialisation  are 
the  remarkable  colour-pattern  of  the  wings,  the  cl(jse  approxima- 
tion of  the  triangles  of  all  four  wings  to  the  arculus,  and  the 
unique  structure  of  the  anal  appendages  of  the  male.  The  great 
size  of  the  auricles  is  possibly  an  archaic  character,  and  raises 
the  question  as  to  whether  these  peculiar  structures  may  not 
have  been  derived  directly  from  the  original  abdominal  append- 
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ages  of  the  second  segment.  What  their  function  is  to-day,  or 
has  been  in  the  past,  we  do  not  yet  know.  But  we  must  repeat 
that  they  are  never  well-developed  except  in  those  males  with 
angulated  hindwings,  and  are  seldom  at  all  present  in  the  females, 
or  in  males  with  rounded  hindwings.  In  Archipefalid,  they 
certainly  bear  the  same  relationship,  in  size  and  position,  to  the 
hindwings  that  the  balancers  or  halteres  of  a  Dipterous  insect 
bear  to  the  fore  wings;  so  that  there  is  a  presumption  of  a  similar 
function  in  both  cases.  Watching  the  effect  on  the  flight,  of 
careful  amputation  of  one  or  both  of  the  auricles,  might  solve  this 
problem — an  experiment  I  hope  to  carry  out  in  the  future. 

It  should  be  borne  in  mind  that  practically  no  collecting  in 
the  Spring  of  the  year  has  as  yet  been  done  either  upon  Mount 
Kosciusko  and  the  other  high  elevations  in  >South-Eastern  Aus- 
tralia, or  upon  similar  ground  in  New  Zealand.  The  possibility 
of  the  existence  of  a  new  species  in  the  former  region  seems  to 
me  to  be  very  considerable.  On  the  BJue  Mountains,  Aastro- 
petalia  patricia  appears  in  October,  and  is  always  completely 
o\er  by  the  end  of  November;  so  that  it  woukl  probably  be 
necessary  to  visit  Kosciusko  as  early  as  the  end  of  November  to 
be  successful.  The  chances  of  discovery  in  New  Zealand  are 
more  remote,  since  any  species  that  might  exist  there  should 
remain  out  until  the  end  of  December,  at  any  rate;  and  miglit, 
therefore,  be  expected  to  have  been  found  already,  by  collectors 
in  suitable  localities,  at  that  time  of  the  year. 
Tribe  Brachytronini. 
Genus  T  E  L  E  p  H  L  E  B  I  A  Selys. 
2.  Telephlebia  tkvoni,  n.sp.      (Plate  xxiii.,  tigs.3-4). 

(^.  Total  length,  69"5;  abdomen,  55;  foreioiiuj,  13;  hiitdwliKj, 
41  unn. 

AV  i  n  g  s  densely  reticulated,  fairly  broad,  very  rounded  at 
tips;  fore  wing  distinctly  shorter  than  hind  wing.  Venation  very 
pale  brownish,  costa  pale  yellow.  Ftprosfupna  very  long,  5*5  mm., 
pale  ochreous,  well  braced,  covering  about  ten  small  cellules.  A 
brownish  cloud  at  base  of  wings  extends  up  to  arculus,  chiefly  in 
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subcostal  space,  and  coiitiimes  mure  lightly  on  to  the  nodus, 
which  is  covered  by  a  brownish  cloud  extending  from  2  to  3mm. 
distad  between  C,  K,  Mi4_2,  ^^^^  tv«>  ^  ""'^^J  hgiit  cloud  is  con- 
tniued  from  nodus  to  pterostigma,  chiefly  between  U  and  Mj. 
Aj>})arent  })rolongation  of  8c  beyond  nodus  extends  for  two  cells' 
width.  Antntodals  about  27  in  forewing,  23  in  hindwing,  nos.  4 
and  S  hypertrophied.      Pustiiodals  about  27  in  all  wings. 

Head:  eyes  and  vertex  brown;  frons  very  prominently  anvil- 
shaped,  slightly  darkened  towards  apex;  rest  of  head  a  medium 
orange-brown. 

T  h  o  rax  dark  brown,  paler  along  the  mid-dorsal  caiina;  sides 
brown,  tinged  with  olive-green;  humeral  stripes  vestigial.  Legs 
brown. 

Abdomen  pinched  at  seg.  3,  and  again  at  seg.  4;  5-9  cylin- 
drical, 10  slightly  widened  distally,  with  a  j^yramidal  dorsal 
tubercle.      Colour  brown. 

A  p  p  e  n  d  a  g  e  s  :  superior  3  mm.,  slender,  slightly  waved  ; 
liiferior  25  mm.,  subtriangular,  concave  above,  tip  narrowed, 
slightly  blunted.      Colour  pale  straw. 

9.  Unknown. 

Tvpe  in  Coll.  Tillyard.  (Brisbane,  (^).,  T.  Batchelor,  Dec, 
11)01).  A  second  male  in  my  collecti(jn,  taken  by  the  same 
collector  in  Jan.,  1901.  Two  other  males  from  the  same  series 
are  in  the  collection  of  the  Queensland  Agricultural  Department, 
from  whom  the  two  males  in  my  own  collection  were  received  in 
exchange. 

U,ilj, — Brisbane,  (^>.  The  locality  where  they  were  taken  is 
not  exactly  known,  but  is,  in  most  i)robability,  built  over  long 
a"o;  so  that  it  is  possible  that  this  species  is  already  extinct. 

I  dedicate  this  very  rare  species  to  Mr.  Henry  Tryon,  F.E.lS., 
Govei-nment  Entomologist  of  Queensland,  to  whom  T  am  indebted 
for  the  opportunity  »-)f  studying  it. 

This  new  species  closely  resembles  7'.  <J<>deff'royi  Selys,  in  gen- 
eral appearance:  but  may  be  distinguished  from  it  at  once  by  the 
much  longer  pterostigma  and  the  great  difierence  in  the  form  of 
the  anal  appendages. 
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Genus  A  u  s  T  R  o  ^  s  c  H  x  a  Sel3-,s. 
3.  AusTRO.f:scHNA  HAKDYi,  11. sp.      (Plate  xxiii.,  tig8.5-6). 

^.  Tofnl  Innjih,  (54  ;  abdomen,  48  ;  forcfciiKj,  41  ;  hhidiciny, 
40  mm. 

AV  i  11  g  s  hyaline,  witli  dense  venation.  Anfenodnh  about  20 
in  foiewing,  about  14  in  liindwing;  the  first  and  fourth  hyper- 
trophied.  Posfi/oda/s  '2i)-'2o  in  all  wings.  Triau<//ps  three  celled 
in  all  four  wings.  Ai/c/  friaiKjlp  large,  right-angled,  three-celled; 
ntPvdiranvlc  .'•)  mm.  in  liindwing,  whitish.  Pterostiuma  in  fore- 
wing  2'G,  in  liindwing  2"S  mm.,  greyish-brown  enclosed  by  black 
veins. 

Head  :  fiji's  grey-brown  :  vfrfex  black  :  occipital  tubercle 
small,  brownish;  frons  black  above,  with  two  conspicuous  creamy- 
white  spots;  anterior  part  of  frons  dark  brown,  sides  creamy- 
white;  cuitedypeiiti  creamy-white  touched  with  grey,  and  with 
two  ill-cletined  squarish  brown  marks  just  above  postclyj)eus  ; 
posfcii/jjedrsd'dvk  brown;  I abrunt  dark  brown,  with  two  contiguous 
yellow  spots  at  base;  niandibles  with  a  yellow  spot;  labuimi  dark 
brown. 

T  h  o  r  a  X  shiny  dark  brown  mottled  with  pale  grey  above, 
and  with  a  large  number  of  ii'i-egular  creamy-white  spots  and 
patches  on  sides;  not  tint  mostly  greyish.  Lpiji^  large  and  strong, 
V)lack,  except  the  basal  portion  of  femora,  which  is  bright  brown. 

Abdomen:  1-2  swollen,  3  very  pinched,  4-10  gradually 
widening,  10  very  wide;  1-2  \'ery  hairy  at  sides.  Colour  black, 
with  numerous  pale  greyish  markings  of  very  irregular  shape;  2, 
with  the  auricles  greyish  bordered  with  black,  and  the  segmental 
pattern  so  arranged  as  to  isolate  a  black  X  surmounting  a  thicker 
V;  3,  with  two  pairs  of  small  spots  arranged  dorsally  about  the 
transverse  carina,  and  a  pair  of  larger  apical  s})ots;  4-7,  on  the 
basal  half  of  each  segment  four  pale  blotches  isolate  a  lilack  cross; 
rest  of  segment  black  except  for  two  large  apical  spots;  8,  mostly 
black;  9-10,  with  pale  markings  apically.  Seg.  10  well  rounded 
and  convex  above,  iriihout  a  dor,sal  fnbfrde. 

A  p  p  e  n  d  a  g  e  s  :  .superior  3*6  mm.,  black,  very  wide  apart, 
sublanceolate,  shortly  stalked,   tips  very  blunt;  each  aijpendage 
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carries  a  large  spine  or  tooth  beneath  its  basal  half;  inferior  IS 
mm.,  very  wide  and  truncated  at  tip,  much  upcurved,  brown 
bordered  with  black.      (Plate  xxiii.,  figs.  5-6). 

9.  Total  length,  60  :  abdomen,  44  ;  forewiiuj,  41  ;  hindiviny, 
39*5  mm.  Very  similar  to  $,  but  colours  somewhat  duller.  Ab- 
domen  with  1-2  very  swollen,  3  not  pinched,  8-9  only  slightly 
widened,  10  narrower.  Dentigerons  platf  of  seg.  10  with  nine  or 
ten  closely  set  teeth.  Appendages  1*4  mm.,  short,  lanceolate, 
rather  thick,  black. 

In  the  above  descriptions,  the  colouration  is  probably  that  of 
individuals  not  fully  matured. 

Types  in  Coll.  Tillyard  (Cradle  Mt.,  N.AV.  Tasmania,  Jan. 
16th,  1917). 

Hab. — Cradle  Mountain  and  Middlesex  Plains  districts,  N.W. 
Tasmania,  altitude  2,500-4,000  feet.  At  the  beginning  of  Jan- 
uary, the  insect  was  very  immaturely  coloured,  and  immature 
specimens  were  met  with  right  through  the  visit.  The  insect  is 
a  large  one,  and  Hies  only  in  sunshine,  and  chietly  in  the  after- 
noons. As  rain  usually  sets  in  between  2  and  3  p.m.,  the  task 
of  obtaining  sufficient  food  is  not  an  easy  one.  AVe  did  not  meet 
with  a  single  well-nourished  specimen,  even  those  that  had  ap- 
parently been  out  longest  being  somewhat  Habby  and  evidently 
not  fully  coloured. 

This  in.sect  loves  most  of  all  to  lurk  in  the  patches  of  thick 
forest-country,  and,  like  most  of  the  duller-coloured  members  of 
the  genus,  it  is  usually  to  be  seen  resting  on  tree-trunks,  where 
its  dull  grey-brown  colouration  renders  it  quite  inconspicuous. 

This  species  is  very  closely  related  to  A.  tasiiianica  Tillyard, 
from  Hobart,  to  which  it  bears  much  the  same  relationship  that 
A.  mi dtipn aetata  Martin,  does  to  A.  parvistigma  8elys.  The 
male  may  be  at  once  distinguished  by  lacking  the  immense 
dor.sal  tubercle  on  seg.  10,  and  by  the  inferior  appendage  not 
being  deeply  bifid,  as  in  A.  tasmauica,  but  merely  truncated. 
Also  the  superior  appendages  in  A.  tasma?tica  are  somewha.t 
longer  and  narrower,  and  less  blunt  at  the  tip,  than  in  the  new 
species.     The  female  of  A.  tasmanica  is  not  known 
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Family  LIBELLULID^. 

Hubfauiily  CORDULIIN.E. 

Tribe  Synthemini. 

Genus  »S  v  n  t  h  e  m  i  o  p  8  i  8,   ii.g.      (Text-tigs. 4-5). 

Characters  iiiterinediate  between  those  of  the  Australian  irenus 
Sf/iitheinis  and  the  Chilian  genus  Gomphontacrontia  (G.  paradora 
Br.).  Wings  with  the  venation  more  open  than  usual  in  the 
former,  but  denser  than  in  the  latter.  Median  space  with  one 
cross-vein  in  all  four  wings;  submedian  with  three  cross- veins  in 
fore  wing,  two  in  hind  wing.  In  fore  wing,  the  triangle  is  some- 
what broader  than  in  SyiUhemis,  its  basal  side  being  jjlaced  at  a 
level  about  half-way  along  the  hypertrigonal  space,  as  in  Gtmi- 
phomacronda\  the  subtriangle  is  broad,  with  its  posterior  side 
bent:  the  triangle  is  follijwed  by  two  rows  of  post-trigonal  cells; 
M4  and  Cuj  diverge  widely  towards  the  wing-margin.  Excess 
bridge-crossveins  pi-esent  in  both  wings.  In  hindwing,  the 
triangle  is  longer  and  much  more  recessed  towards  arculus  than 
in  Stjafhf'A)us,  the  basal  side  of  the  triangle  being  placed  at  a 
level  less  than  1  mm.  distad  from  arculus:  the  subtriangle  is  still 
(juadrangular  and  small.  Anal  loop  of  hindwing  short,  with 
about  ti^  e  large  cells  in  male,  more  in  female.  Anal  triangle  of 
jnale  2-celled,  very  narnjw,  the  anal  angle  very  prominent;  tlie 
membranule  large.  In  all  four  wings,  pterostigma  weakly  braced; 
Kspl  and  Mspl  not  definitely  formed.  Wings  blotched  with 
black  at  base  and  upon  nodus. 

General  facies  of  the  insect  resembles  that  of  (xoitiphomacro'iuia 
pantdoxa  Br.  Frons  prominent  and  more  squarely  cut  than  in 
Sjjiithenils.  Ovipositor  of  female  with  valves  absent  ;  the 
anterior  processes  fused  basally  (as  in  Goniphomacromia),  some- 
what knobbed  distally;  median  processes  small,  each  carrying, 
projecting  from  its  base,  a  large  tuft  of  long  stiff  bristles.     (Text- 

fig-5)- 

Larva  resembling  that  of  Synfhruiis,  but  of  slenderer  build; 
wing-sheaths  divergent:  body  hairy;  teeth  of  the  lateral  lobes  of 
the  labial  mask  fairly  large. 

Genotype,   Synthnuiopsts  yotiiphoniacrontidides,  n.sp. 
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Tlie  presence  of  a  cross-vein  in  the  median  space  places  this 
insect  definitely  within  the  tribe  Syntheniini,  as  does  also  the 
larval  character  of  the  possession  of  divergent  wing-sheaths,  and 
the  general  form  of  the  larva,  which  closely  resembles  that  of 
Synthemis  enstalacta  Burm.  But,  in  many  other  respects,  as 
clearly  shown  in  the  generic  definition,  the  insect  is  more  closely 
allied  to  Gomphoinacromia.  It  does,  in  fact,  very  neatly  bridge 
the  gulf  between  the  two  tribes  Syntheiuini  and  Idocorduliini, 
thus  suggesting  the  possibility  of  the  origin  of  both  these  tribes 
from  an  ancestor  not  far  removed  in  structure  from  the  present 
genus.  One  might  also  be  led  to  infer  from  this  that  the  whole 
suljfamily  CordidiiiuH  was  originally  either  of  Australian  or 
Antarctic  origin,  an  origin  whicli  would  accord  veiy  well  with 
its  present  remarkable  distribution. 


Text-fig.  4. 

Wings  of  Sijiifhtiniopxis  (jomplwmacromio'idts,  n.g.  et  sp.,  q. 

(Hindwing,  25  mm.). 

4.  Synth KMiopsis  gomphomacromioides,  n.sp. 

(Plate  xxiii.,  figs.7-8;  Text-figs. 4-5). 

Total  leiujtli,  41;  abdomen,  30\  /ofe?viiig,  26;  hiv.d?ving,  25mm. 

Wings  mostly  hyaline,  venation  black;  base  of   costa  of  all 

four  wings  with  a   consi)icuous  cream-coloured   spot.      Bases  of 

wings  heavily  marked  with  an  irregular  black  patch,  extending 
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2-3  mm.  into  siilx-ostal  space,  veiy  little  into  median  sj)ace,  but 
further  again  into  submedian  s|)ace  and  down  into  anal  triangle 
of  liindwing.  Sodtts  with  a  l)lack  patch.  Usuall}^  a  very  small 
spot  of  black  on  Sc  in  hindwing,  about  half-wa}^  between  base 
and  nodus.  Antrnodals  7-9  in  forewing,  usually  6  in  hindwing, 
all  complete,  but  the  corresponding  parts  in  costal  and  subcostal 
spaces  not  always  coterminous.  Po,sfuoda/s  usually  7  in  fore- 
wing,  7-9  in  hindwing,  first  three  incomplete.  Pfprosfufma  1*8 
in  forewing,  2  mm.  in  hindwing,  black. 

Head:  fii/f's  just  touching,  dark  brown,  orbits  pale  yellow 
beneath,  Vfrft'.f  black;  occipital  tubercle  blackish  above,  yellow 
posteriorly,  hairy.  Fro/ts  black,  with  two  large  pale  yellow  spots 
above,  separated  by  the  median  depression;  these  spots  extend 
over  on  to  the  anterior  part  of  the  frons,  the  rest  of  which  is 
dark  metallic  purplish.  Clyprus  and  lahrum  blackish,  touched 
with  brown  in  the  middle;  /ahium  black. 

Thorax  black,  with  very  long  greyish  hairs  dorsally;  a  pair 
of  conspicuous  pale  yellow  antehumeral  spots  placed  well  forward. 
On  each  side  is  a  large  crescentic  marking,  also  a  large  oval  spot 
close  to  base  of  abdomen,  both  cream-coloured.  Notmn  black, 
scuta  yellowish.  Leys  black,  excej^t  trochanters,  which  are 
brown  basalh^  and  cream-coloured  apically;  tibial  keel  narrow 
but  long,  half  as  long  as  tibite  on  forelegs,  longer  still  on  the 
others. 

Abdomen:  1-2  widened,  3  narrowed,  rest  narrowly  corduli- 
form,  as  in  Synfhnnis.  Co/ our  black,  marked  with  lemon-yellow 
as  follows: — 2,  a  pair  of  small  dorsal  spots  and  yellow  on  auricles; 
3-7,  a  pair  of  rounded  dorsal  spots  placed  nearer  to  base  than  to 
apex;  8,  two  very  large  confluent  spots,  occupying  almost  the 
whole  of  the  basal  three-fifths  of  the  segment;  9,  two  medium 
basal  spots,  well-rounded,  close  together.  On  either  side  of  3-8, 
a  basal  lateral  spot. 

Appendages:  s/tpn-ior  1  -8  nun.,  black,  curved  near  bases, 
tips  well-pointed;  each  carries  a  sharp  tooth  oi'  spine  beneath; 
inferior  1-2  mm.,  wide,  upcurved,  tip  truncated:  dark  brown. 
(Plate  xxiii.,  figs.  7-8). 
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9.  Total  length,  43;  abdomen,  31;  foreiving,  38*5;  hindwing, 
37*5  mm.      Very  similar  to  ^,  but  differing  as  follows  : — 

Wi7igs  broader,  anal  loop  of  hindwing  larger,  with  7  or  more 
cells;    pterostigma  of  hindwing   2-5  mm.       Black   markings    on 

wings  much  larger  and  more  con- 
spicuous; hindwing  with  two  black 
spots  on  Sc  between  base  and 
nodus.  Abdomen  subcylindrical, 
broader,  except  9-10,  which  are 
narrowed.  Markings  much  as  in 
male,  but  those  of  seg.  7  very 
small ;  8,  with  two  very  small 
spots  only;  9-10,  black,  very  small, 
Text-fig.  5.^  seated  upon  8  in  the  manner  shown 

in  Text-fig. 5.  t       Oinposiitor   as  described   in  generic  definition, 
black.     A])})endages  0"5mm.,  straight,  black.  (Text-fig.5). 

Types  in  Coll.  Tillyard  (Cradle  Mt.,  N.W.  Tasmania,  taken 
in  CO}).,  January  18th,  1917). 

Hab. — Small  swamps  on  the  watersheds  around  Cradle  Mount- 
ain, altitude  4,000  feet.l  Only  seen  in  two  localities,  from  which 
about  forty  specimens  were  taken;  of  these,  all  but  six  were 
males.  Mr.  G.  H.  Hardy,  of  the  Tasmanian  Museum,  also  cap- 
tured a  single  male  at  Flowerdale  Creek,  near  Wynyard,  Tas.,  in 
January,  1916.  This  male  is  slight!}'  larger  and  more  heavily 
marked  than  the  Cradle  Mountain  series. 

The  insect  flies  fairly  rapidly  over  the  swamps,  frequently 
settling  on  the  reed-stems.      Owing  to  its  rich  black  and  lemon- 


*  End  of  abdomen  of  Syntheiniopsis  gomj^homacromididef^,  n.g.  et  sp..  9  : 
a,  lateral  view;  Ji,  dorsal  view;  (  x  10)  :  Jir,  bristles;  <■,  anal  appendages; 
pa,  anterior  processes  of  ovipositor;  pnu  median  processes  of  ovipositor; 
8-10,  abdominal  segments. 

t  In  some  other  females  captured,  the  position  of  segs.  O-IO  was  not 
quite  so  abnormal. 

X  The  first  specimen  of  this  insect  taken  was  captured  at  Cradle  Mount- 
ain by  Professor  T.  T.  Flynn,  of  Hobart,  in  December,  191o.  When  it 
came  into  n\y  possession  in  June,  1916,  it  was  badly  crushed.  It  was  this 
discovery  that  led  me  to  visit  the  locality. 
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yellow  colouring,  it  much  resembles  a  small  Syyithemis  rei/itia 
Selys.  Along  the  small  rivulets  close  by,  the  very  similar  dragon- 
fly, Syntheynis  tasmanica  Tillyard,  was  on  the  wing  much  more 
abundantly.  This  latter  species  also  frequently  intruded  upon 
the  domain  of  Synthemiopsis,  and  sometimes  the  latter  would 
make  short  excursions  along  the  rivulets.  S.  tasmcuiica  was, 
however,  easily  distinguished  by  its  duller  colouration,  which  is 
dark  brown,  with  ochreous-yellow  markings. 

A  search  was  made  for  the  larva  of  this  species.  Seeing  a 
newly-emerged  specimen  fly  off  from  the  side  of  a  small  rivulet 
close  to  the  swamp,  a  search  amongst  the  reed-stems  resulted  in 
the  discovery  of  a  fresh  larval  skin;  the  next  day,  another  imago 
was  found  transforming,  and  the  exuviae  secured.  For  compari- 
son, the  exuviae  of  Synthemw  tasmanica  were  secured.  These 
latter  closely  resemble  those  of  S.  eusfalacta  Burm.  The  exuvia? 
of  SyiUhpinmpsis  are  closel}^  similar  to  those  of  S.  tasmanica,  but 
may  be  at  once  distinguished  by  their  more  slender  build,  more 
prominent  eyes,  and  more  projecting  frontal  shelf.  The  wing- 
sheaths  are  divergent,  and  the  whole  body  hairy,  as  in  all  larvae 
of  Synthemini;  while  the  teeth  of  the  lateral  lobes  of  the  labium 
are  of  about  the  same  size  and  number  as  in  S.  pustalacta.  The 
whole  larva  strongly  i-esembles  that  of  C or dnU'tf aster,  though  of 
course  considerably  smaller. 

Tribe  Cordulephyinl. 
Genus  C  o  r  d  u  l  e  p  h  v  a   Selys. 

5,  CORDULEPHYA    DIVERGENS,   n.sp. 

(Plate  xxiii.,  figs.9-10;  Text-fig.6). 
(J.  Total  letufth,  .31  "5;  abdomen,  'l^J-^;  fore  winy,  'l\'f)\  hindicvny, 
23  mm. 

Closely  related  to  C.  pyymcea  Selys,  from  which  it  difters  as 
follows  : — 

Wings  :  anfenodals  9-10  in  forewing,  8  in  hind  wing.  Post- 
nodah  6-7  in  both  wings.  Fterostiyma  short,  thick,  black,  14 
in  forewing,  17  mm.  in  hindwing. 
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General  body-eolouration  duller:  froiis  and  face  with  scarcely 
any  metallic  purplish  colouring. 

Abdomen  very  slender,  cylindrical.  Segs.  1-2,  ochreous, 
with  a  touch  of  black  apieally:  3-7,  with  the  basal  half  ocln-eous, 
the  apical  half  black;  8,  black,  with  ochreous  base;  9-10,  black. 

Appendages  very  different  from  those  of  C.  py\im(fa, 
Superior  1"2  nnn.,  black,  diverging,  tips  clubbed;  each  appendage 
carries  a  small  inferior  tooth  about  half-way;  inferior  0*8  mm., 
subtriangular,  dark  brown,  tip  upcurved  and  fairly  pointed. 
(Plate  xxiii.,  tigs.9-10). 


Text-fig.  6. 
Wings,  of  Co rdi I /eph2/a  diren/en-s,  n.sp.,  ^.      (Hind wing  2H  mm.). 

^.  y'ofaJ  Ipiigth,  31  "5;  abdomen,  '26'b\  foreivinc/,  27;  hindwing, 
26  mm.  Closely  resembles  the  male.  Pterosfiyma  very  tliick  in 
forewing.  Ahdornen  slender  (much  slenderer  than  in  9  ^^  f'- 
jyyymam),  cylindrical,  the  ochreous  markings  more  definite  than 
in  (^.  Valvula  vnlv(e  almost  obsolete.  Appendayef^  (V-tmm., 
black,  bluntly  pointed. 

Types,  ^9,  in  Coll.  Tillyard.  (Hornsby,  X.8.W.,  taken  in 
cop.,  resting  upon  a  tree-trunk,  May  8th,  1916). 

Hah. — Upper  end  of  Old  Man's  Valle\',  Hornsby.  Eiglit 
males  and  two  females  were  taken  during  May,  1916.  The 
species  was  looked  for  again  in  1917,  but  without  success.  The 
much  commoner  C.  2^yymcea   Selys,  occurs  with  it,  but  is  nearly 
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over  by  the  time  this  species  comes  out.  It  is  the  latest  dragon- 
fly to  emerge  in  the  season,  as  far  as  I  know;  and,  to  this  fact, 
may  be  attributed  its  non-discovery  before  last  year,  since  it  is 
seldom  that  one  goes  looking  for  Odonata  so  late  in  the  year. 

This  species,  like  the  others  of  the  genus,  is  very  fond  of 
settling  on  tree-trunks  in  the  sunshine.  Unlike  C.  j>yiinirfxi,  it 
does  not  quite  close  its  wings  over  its  back,  but  usually  holds 
them  apart  at  an  angle  of  10°  or  so.  Owing  to  its  slender  body, 
it  looks  exactly  like  a  Zygopterid  Dragonfly.  This  led  to  its 
discovery;  for  I  netted  it  because  I  thought  it  was  a  new  Zj^gop- 
terid,  whereas  if  I  had  thought  it  was  C.  pyijmcva^  I  should  pro- 
bably have  left  it  alone. 

Three  species  of  the  interesting  genus  Cnrdnlephya  are  now 
known   and  may  be  separated  as  follows  : — 

j'Brioht  yellow  and  black  colouration;  superior  appendai,'es 

I      of  o  not  diveigent    .  1. 

I  Duller  ochreous  and  black  colouration;  supeiior  appendages 

[     of  (J  distinctly  divergent    T'.  r^/z-f/v/f//.*.  n.sp. 

I  Small  species;  superior  appendages  of  $  straiglit  ('.  pi/niiKi-n  Selys. 
1-   -|  Larger  species;  superior  appendages  of  5  convergent 

I  ..       C.  iiiontana  Tillyard. 

Suborder  ZYGOPTERA. 

Family   LE.STID.-E. 

Subfamily  SYNLKSTIX.I^. 

Genus  8  y  x  l  e  s  t  e  s  Selys. 

Amongst  the  numerous  specimens  in  my  collection,  from  many 

localities,  which  belong  to  the  genus  Synleste.%  I  find  a  very  great 

diversity  in   size,  structure,  and   colouration.       Only  two  species 

have  so  far  been  described,  viz.,  >S'.  iveyerd  Helys,  and  .S'.  aWicanda 

Tillyard.      The   latter   is  a  very  distinct   species,  which   can  be 

recognised  at  once,  without  the  slightest  difficulty.       The  former 

is,  however,  somewhat  of  a  puzzle,  so  that  it  would  be  advisable, 

at  the  very  start,  to  state  the  difficulties  surrounding  it,  and  to 

attempt  a  solution  of  them. 

Unfortiniately,  de  Selys  originally  described  S.  tcpi/^rsi  from  a 
broken  female  only.  This  specimen  was  labelled  "Poit  Denison, 
34 
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Queensland,"  and  was  described  in  1868.  In  1886,  de  Selj's 
added,  under  the  same  name,  tlie  descriptions  of  two  complete 
males,  one  from  Sydney  and  another  from  Queensland.  Now  the 
large,  common  species,  so  conspicuous  for  its  brilliant  metallic 
fjreen  colouring,  which  at  present  passes  in  all  collections  as  S. 
wpycrsi,  is  found  very  abundantly  in  many  localities  in  Victoria 
and  New  South  Wales,  but  never,  so  far  as  I  know,  in  Queensland. 
In  the  latter  State,  two  smaller,  much  rarer,  and  much  less  con- 
spicuous species  occur,  which  closely  resemble  the  Southern  form 
in  general  colouring,  but  can  at  once  be  distinguished  from  it  on 
good  morphological  grounds.  Further,  one  of  these  species  ex- 
tends southwards  down  the  coastline,  and  can  be  taken  in  the 
Sydney  district,  though  much  more  rarely  than  the  commoner 
and  larger  species. 

We  have,  therefore,  three  possibilities  : — 

(1)  The  three  specimens  described  by  de  Selys  may  all  belong- 
to  one  species,  and  the  locality-labels  may  all  be  correct.  In 
that  case,  one  would  naturally  expect  that  species  to  be  the  one 
that  occurs  in  Queensland  and  also  extends  down  the  coastline 
to  Sydney. 

{'!)  The  three  specimens  may  all  belong  to  one  species,  but  the 
locality-labels  may  not  all  be  correct.  (Wrong  locality-labels  are 
not  unknown  in  the  case  of  specimens  sent  from  Australia  in 
early  days,  ^.(/.,  the  tropical  Hydrohas'ileuA  hrpvistylus  was  sent 
home  labelled  both  "Melbourne"  and  "Sydne}',"  though  it  does 
not  occur  within  hundreds  of  miles  of  either  locality).  Under 
such  a  supposition,  one  would  admit  the  probabilitj'  of  the  three 
specimens  belonging  to  the  common  large  Southern  species. 

(3)  The  three  specimens  ma}'  not  all  belong  to  the  same  species, 
even  though  de  Selys  considered  them  to  be  so. 

As  the  original  type-female,  in  the  de  Selys  Collection  at 
Brussels,  cannot  now  be  studied,  we  have  to  fall  back  upon  de 
Selys'  description,  and  try  to  find  in  it  evidence  as  to  which  form 
is  really  the  original  *S'.  weyersi  of  de  Selys.  There  are  three 
points  in  this  description  which  seem  to  me  to  point  definitely  to 
the  fact  that  de  Selys'  original   female  belonged  to  the  common 
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►Suutliern  form,  in  spite  of  its  Queensland  label.  These  are  (d) 
the  colour  of  the  prothorax,  metallic  green  witli  the  margins  and 
the  rounded  posterior  lobe  yellow,  (b)  the  colour  of  the  j)ter(j- 
stigma,  yellowish,  surrounded  by  thick  black  veins,  and  (r,)  the 
yellow  colour  of  the  "deuxieme  article"  of  the  antenn;c  (the 
actual  joint  that  is  yellow  is  the  scape,  but  de  .Selys'  measure- 
ments show  that  he  mistocjk  the  scape  for  the  second  joint,  oi' 
pedicel,  <jwing  to  the  swollen  base  of  insertion  appearing  like  a 
true  joint).  All  these  three  charactei's  are  distincti\e  of  the 
common  Southern  form.  On  the  other  hand,  all  the  specimens 
that  I  have  seen  from  Queensland  have  the  prothorax  almost 
entirely  yellow,  the  pterostigma  black,  and  the  scape  of  the 
antenna?  also  black. 

The  two  males  described  by  de  Selys  in  1886  clearly  belong  to 
the  common  Southern  form,  as  both  the  measurements  and  the 
description  of  the  appendages  testify. 

Thus  we  have  to  conclude  that  possibility  (2)  above  is  the 
correct  solution  of  this  difficult  problem.  The  key  to  the  species 
here  giN'en,  and  the  naming  of  the  new  species  described  here,  are 
both  based  on  that  supposition  being  correct. 

Key  to  the  Species  of  the  Genus  Synltdts. 

I'  6  witla  superior  appendages  strongly  forcipate,  blackish; 
9  with  seg.  10  and  appendages  dark  (either  metallic 
I  green  or  black)    1. 

6   with  superior  appendages  elongated,   creani}'- white;   9 
^         with  seg.  10  and  appendages  creamy-white.   S'.  alhioindaT'xWyAxA. 

■  Very  slender   forms   (hindwing  about  27  nun.),  with  verj^ 

narrow  wings  and  short  black  pterostigma '1. 

1.  -  Larger  species  (hindwing  aVjout  32  mm.),  not  so  slender, 
\vith  more  densely-veined  wings  and  longer  yellowish 
or  brownish  pterostigma   3. 

'Superior  appendages  of  i  with  a  prominent  inner  tootli  at 
about  one-fourth  of  the  length  from  the  apex;  abdo- 
men O'b  mm.  wide  in  middle;  greatest  width  of  fore- 

2.  -  wing  4 '5  mm  «S'.  stlyi<i,  n. sp. 

Superior  appendages  of  6  without  a  prominent  inner  tooth 

towards  apex;  abdomen  only  0*4  mm.  wide  in  middle; 

greatest  width  of  forewing  only  4  mm S.  tropicus,  n.sp. 
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'Colour  brilliant  metallic  j^'reen;  scape  of  aiitemia  j-ellovv... 

S.  irtyer.si  wtytrsi  Selj's. 

Colour  black  or  l^roiize-black;  .scape  of  antetuia  black 

S.  ii'ti/er-si  )ii(/rt><ctn.'<,  ii.sub^;p. 


r'  orewiiiii.s 


Text-fig.  7. 
of  Sf/n/estts  weytrsi  >i'tyti'xl  Selys,  o,  (32 mm.),  (above);  and 
Synlestes  i<elysi,  n.sp. ,  $^  (28  mm.),  (below). 


Synlestes  weyersi  Selys.  (Plate  xxiii.,  ftg.ll;  Text-figs. 7,  8r/). 
This  very  coiiiiiioii  but  beautiful  species  occurs  throughout 
Victoria,  and  in  many  parts  of  New  8outh  Wales;  in  particular, 
the  Blue  Mountains,  the  Southern  Highlands,  the  iJorrigo 
Plateau,  and  the  New  England  district,  ranging  up  to  5,00(J  feet 
at  Ebor.  Average  measurements:  total  length,  ^  60,  9  ''•^!  ^'^" 
dumen,  $  50,  9  \o;  forewing,  $  32,  9  35;  hindwing,  $  31,  9  34 
]inn.  The  wing-venation  is  shown  in  Text-fig.7  (upper  figure), 
the  appendages  of  the  male  in  Plate  xxiii.,  fig.  11. 

6r(.  Svnlestes  weyersi  nigrescens,  n.subsp.      (Text-fig. 8(6). 

Size  about  the  same  as,  or  a  little  smaller  than,  the  type-furm, 
the    wings    distinctly    more  pointed  at    the   tips.       Fffro^tiy 
shorter  and  narrower  tlian  in  type-form,  in  $  1-8  mm.,  coverii 
3-4   cellules   {rf.    Text-figs.  '6a   and   86);  usually  darker  than    ii 
type-form. 

Head:  ('ijes  black;  epicfaainni,  froits^  clypenx^  and  bihrtiDi 
nearly  black,  with  deep  metallic  green  reflections;  antctin.((^  black, 
with  no  yellow  on  basal  segment;  ijeiuv  and  labinin  pale  yellow. 

Thorax  dull  blackish.     Prothorax  with  a  fine  yellow  line  on 


nia 
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posterior  border.  Sipi.fhorax  with  a  pale  yellow  lateral  stripe  on 
each  side  of  iiiesothoi-ax,  close  to  suture,  which  cai'ries  a  black 
band:  sides  of  metathorax.  pale  yelloNv.  Legs  black,  except  coxa? 
and  trochanters,  which  are  pale  yellow. 

Abdomen  blackish,  sides  of  1-2  pale  yellow;  3(5  with  a  })Hir 
of  small  basal  lateral  yellow  spots. 

A  p  p  e  n  d  a  g  e  s  closely  similar  to  those  of  type-form.  Superior 
appHiidcujea  of  male  with  a  large  iinier  tooth  close  to  base,  two 
small  teeth  on  inner  border  at  about  half-way,  followed  by  very 
fine  denticulation  of  the  inner  Ijorcler  for  a  short  distance;  tips 
well  rounded. 

Types,  (J$,  in  Coll.  Tilh'ard  (Lily  Vale,  Feb.  11th,  1911). 

Hah. — Heathcote,  Waterfall,  and  Lily  Vale,  lllawarra  Line, 
New  (South  Wales.      December  to  INIarch.      Not  uncommon. 

This  subspecies  is  at  once  strikingly  distinguished  from  the 
type-form  by  its  dull  colouration;  but  it  does  not  differ  from  it 
morphologically  sufficiently  to  warrant  its  elevation  to  full  specific 
rank. 


Text-tig.  S. 
Pterosligma  of  r/,   Synltslt-s  irti/tr-vt  irei/ti\--i  Selyt^,  ^;  !>,  S.  ivtytr-^i  n'xjres- 
ceii^,  n.subsp.,  (j  :  c,  <S'.  .^ejysi,  ii.sp,  o  ;  d,  S.  IropifK-^,  ii.sp.,  (j  ;  (  x  tJ). 

7.  SvxLESTES  SELYSi,  n.sp.      (Plate  xxiii.,  hg.l2;  Text-figs. 7 -S). 
^.  Total  Imtyth^  58*5;  abdoDieit^  \^'t);  Joreivnuj^  28;  hiitdicin.g, 


Wings  with   15-16  postnodals;  7^/e?'(>6'^i(/?>m  1*5  mm.   in  fore- 
wing,  black,  covering  only  two  cells  (Text-fig. 8c).      Greatest  width 


of  forewing,  4  5  mm. 


Head:   eyes   dark    green  ;  vertex^  froiis,   clypeus,  and  labrmn 
brilliant  metallic  green;  yeiuH  and  labium  pale  yellow;  aiitennm 
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black,  the  basal  joint  very  short,  only  about  one-fifth  as  long  as 
the  very  long  and  thin  second  joint. 

Thorax:  prothorax  dull  yellow  edged  with  dark  brown; 
posterior  border  edged  with  lemon-yellow.  Synthorax  brilliant 
metallic  green  above,  also  on  sides  of  mesothorax;  a  pair  of  pale 
yellow  humeral  rays  present;  sides  of  metath(H-ax  lemon-yellow, 
with  a  rectangular  patch  of  metallic  green  running  forward  for 
2*5  mm.  beneath  hind  wing.  Xotum  dark  green,  with  pale  yellow 
spots  on  scuta.  Legs  with  the  coxie,  trochanters,  and  bases  of 
femora  in  fore  and  middle  legs  pale  yellow;  the  rest  of  the  femora, 
the  tibi?e  of  forelegs,  and  all  the  tarsi  black;  tibite  of  middle  legs 
mostly  brownish;  hindlegs  all  black,  except  the  dark  brown  tibiye. 

Abdomen  very  slender,  1-2  and  8-10  slightly  widened; 
width  at  segs.  5-6  only  0*6  mm.  Colour  metallic  gi-een,  pale 
yellow  on  sides,  especially  on  1-2. 

Appendages:  super io7'  1*4  mm.,  black,  forcipate,  shaped 
as  shown  in  Plate  xxiii.,  fig.  12;  each  appendage  carries  a  large 
inner  basal  tooth,  a  second  tooth  ventrally  placed  at  about  half- 
way (not  visible  in  figure),  and  a  third  large  tooth  on  inner 
margin,  at  about  one-fourth  of  the  way  from  the  tip.  (Contrast 
the  same  appendages  in  S.  iceyersi^  Plate  xxiii.,  fig.  11).  Inferior 
very  short,  blunt,  rounded. 

5.  Total  length,  51*5;  dbdomeii,  iO:  Joretcing,  31*5;  hinchcing, 
30  mm.  Closely  resembles  the  male,  from  which  it  differs  only 
in  the  shorter  and  thicker  abdomen,  and  the  longer  and  slightly 
wider  wings,  with  slightly  larger  pterostigma.  Segs  8-9  of  ab- 
domen much  swollen,  10  very  small  and  narrow;  appendages  0*3 
mm.,  pointed. 

Differs  from  S.  iveyersi  Selys,  by  its  much  slenderer  build, 
smaller  size,  narrower  wings,  with  Mo  leaving  Mj  nearly  half-way 
betw^een  nodus  and  pterostigma,  the  latter  structure  being  black, 
and  much  shorter  than  in  S.  iveyersi',  antennje  without  any  yellow 
on  the  basal  joint,  which  also  is  smaller  than  in  -b'.  iveyersi; 
superior  appendages  of  male  differently  shaped  from  those  of  S. 
weyersi. 

Types  in  Coll.  Tillyard  (Hornsby,  March  31st,  1917). 
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Hah. — Hornsby  and  Ourimbah,  N.S.W. ;  Mount  Tambourine, 
S.  Queensland;  rare.  February  to  April.  Probably  it  would  be 
found  all  up  the  Eastern  Coast,  if  searched  for.  Its  late  appear- 
ance in  the  season  is  in  marked  contrast  with  the  habit  of  >S'. 
icei/ersi,  which  can  be  found  at  the  end  of  October,  and  seldom 
lasts  until  the  end  of  January.  Thus,  even  if  the  two  species 
were  to  be  found  in  the  same  locality,  there  would  be  practically 
no  chance  of  their  intercrossing. 

8.  Sv'NLESTEs  TROPICUS,  n.sp.      (Text-figs.8(^,  9). 

This  species  differs  from  S.  selysi  in  its  excessively  slender 
build,  its  very  narrow  wings,  very  short 
black  pterostigma  (Text-fig. 8c/),  and  in  the 
different  form  of  the  superior  appendages, 
which  are  slenderer,  and  lack  the  large  inner 
tooth  on  the  apical  half  (Text-fig. 9).  Abdo- 
men 51  mm.  long,  width  at  segs.  o-6  only 
0'4  mm.  FovPiriny  29  mm.  long,  greatest 
width  only  4  mm.  Pfprostiyma  of  forewing 
1  mm.  long,  covering  only  a  little  more  than 
one  cellule:  jet  black.      9.  Not  known.  Text-fig. 9.* 

Type,  $,  in  Coll.  Tillyard  (Kuranda,  F.  P.  Dodd;  December 
20th,  1912). 

^aZ>.— Kuranda  and  Herberton,  North  Queensland.  Only  two 
males  known,  the  second  taken  by  Mr.  F.  P.  Dodd,  at  Herberton, 
on  October  22nd,  1910:  not  so  mature  as  the  type. 

Family  AGRIONID^. 
Subfamily  MEGAPODAGRIONIN.^^]. 
Genus  A  r  g  i  o  l  e  s  t  e  s,   8elys. 
9.  Argiolestes  chrysoides  Tillyard.      (Text-fig.  10,  a,  c). 
This  species  was  originally  de.scribed  by  me  from  a  single  male 
taken  by  Dr.  A.  J.  Turner,  at  Montville,  Blackall  Ranges,  Queens- 
land.    In  October,  1915,  I  visited  the  Blackall  Ranges,  staying 
at  Malen}^,  some  twelve  miles  south  of  Montville.      The  district 

"  Appendages  of  Synlestea  tropicus,  n.sp.,  $-,  (x  14).  Compare  Plate 
xxiii.,  figs.  11,  12. 
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is  highly  cultivated,  and  very  little  of  the  rich  scrub  is  now  left. 
The  lo\ely  Aryiolfst('s  chryso'ides  was  found  in  only  one  locality, 
where  a  patch  of  scrub,  about  one  square  mile  in  area,  had  been 
left  by  an  owner  desirous  of  obtaining  a  higher  price  for  it  in  the 
future.  Through  this  scrub,  a  beautiful  little  stream  meandered. 
A.  chri/soides  was  practically  confined  to  the  small  glade  formed 
by  the  approach  of  the  track  through  the  scrub  to  this  stream  on 
either  side — the  only  place  in  the  scrub  where  there  was  any 
clear  sunlight.  By  working  this  glade  every  day,  I  obtained,  in 
the  course  of  about  a  fortnight,  nearly  twenty  males  and  ten 
females  of  this  rare  species.  I  am  now  able  to  offer  a  description 
of  the  female,  which  differs  very  markedly  from  the  male  in  its 
colour-pattern : — 

Total  Ifnyfh,  -41 ;  ahdomen,  32;  Jorewhiy,  .30;  hindu-iny,  29mm. 

Winys  much  longer  than  in  male;  postnodals  22-23  in  forewing, 
20-21  in  hindwing;  pferofttiyma  black,  1"3  mm.  in  forewing. 

Colour-pattern  ver}^  different  from  that  of  male,  and  more  re- 
sembling that  of  the  female  of  A.  cuuahi/i.^  Foerster.  When 
mature,  the  groundcolour  is  velvety^-black,  with  deep  purplish 
reflections  on  the  abdomen;  the  markings  are  a  rich  red,  the 
pattern  being  that  shown  in  Text-fig.  10c;  all  the  rest  of  the  ab- 
domen not  shown  in  this  figure  is  black. 

For  comparison,  T  have  figured  also  the  colour- pattern  of  the 
male  (Text-fig.  1  Or/,),  and  those  of  the  male  and  female  of  A. 
amabilis  (\0b  and  lOd  respectively).  It  will  at  once  be  seen  that 
the  sexes  diff'er  much  more  markedly  in  A.  chrysdides  than  the}^ 
do  in  i4.  amabilis. 

Types  in  Coll.  Tillyard  {g  taken  by  Dr.  A.  J.  Turner,  at 
Montville,  October  6th,  1912:  9  taken  by  myself  at  Maleny,  Oc- 
tober 12th,  1915). 

Ilab. — Blackall  Ranges,  Queensland.      October.      Very  rare. 

The  changes  in  colouration  in  this  species  from  emergence  to 
maturity  are  very  remarkable.  At  emergence,  all  the  parts 
destined  ultimately  to  become  red  are  pure  white  in  the  male, 
while,  in  the  female,  the}'  are  white  with  slight  blackish  cloudiness 
encroaching  from  the  black  groundcolour  on  to  the  sides  of  the 
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white  area.  This  white  colour  deepens  very  slowly,  bpcoming 
first  of  all  cream-coloured,  then  lemon-yellow,  then  a  rich  golden 
(the  stage  at  which  the  type-male  was  described),  and  finally  a 
rich  orange-red  in  the  male.  The  female  darkens  further  to  a 
deep  red.  These  changes  take  about  six  days  to  accomplish.  In 
A.  mnabilis,  the  parts  destined  to  become  red  are  at  first  a  dirty 
white,  soon  becoming  straw-colour,  then  ochreous,  then  dull 
orange,  and  finally  brick-red  in  lioth  sexes.  The  changes  in  this 
species  are  accomplished  in  three  days  or  less,  as  I  observed  on 
Mount  Tambourine  in  October,  1915,  a  week  after  ni}'  visit  to 
Maleny. 


a.  b.  c. 

Text-fig.  10. 
Colour-scheme  of  head,  thorax,  and  first  three  abdominal  segments  in 
A7'ffiolMte-^  chry.<io)'de.<i  Tillyard;  (a,  male;  c,  female); and  in  A.  amahi/ls 
Ftirster;  (h,  male;  d,  female).  The  black  represents  black  or  deep 
metallic  purple,  the  white  either  red  or  orange-red,  in  the  mature 
insect. 

Subfamily  AGRIONIN.E. 
Genus  A  g  r  i  o  n  Selys  et  auct. 
10.  Agrion  brisbanense,  n.sp.      (Plate  xxiii.,  figs.13-14). 
(J  (unique).      Total  length,   31 '5;  abdomen,  2^[  foreiciiu/,  18"5: 
hiiidwing,  17 '5  mm. 
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Head  very  hairy.  Eyes  bluish-grey;  ejncranium  black,  with 
large  bkie  postociilar  spots ;  /7'om6*  pale  blue;  ^;o.*?/c/2/^?i°vt.s"  black ; 
anteclyppus  and  hihriim  blue:  Jahium  pale  yellowish-brown. 

Thorax  hair3^  Pvothorax  black,  sides  and  posterior  rim 
brownish.  Synthorax  black  above,  with  a  pair  of  straight,  moder- 
ately broad,  bluish-green,  antehumeral  bands;  sides  pale  bluish- 
green,  shading  to  whitish  below,  with  black  markings  in  sutures. 
Leys  short,  dull  black  above,  pale  brown  beneath. 

Abdomen  slender,  cylindrical,  1-2  and  8-10  slightly  en- 
larged. Colour:  1,  black,  with  two  round  brownish  lateral  spots; 
2,  basal  half  blue,  rest  black,  with  a  clepsydrate  brown  dorsal 
mark;  3-5,  blue,  except  apical  fifth,  which  is  black;  6,  all  black; 
7,  basal  fourth  and  apical  fifth  black,  rest  blue;  8,  basal  two- 
thirds  blue,  apical  third  black;  9,  basally  blue,  the  apical  suture 
and  two  large  lateral  blotches,  occupying  about  half  the  segment, 
black;   10,  black,  with  a  large  blue  dorsal  patch. 

Appendages  shaped  as  shown  in  Plate  xxiii.,  figs.  13-1 4; 
superiors  0'3  mm.,  inferiors  very  minute;  colour  black,  with  pale 
brownish  hairs. 

Type,  (J,  in  Coll.  Tillyard.  (Brisbane,  a  unique  specimen, 
taken  by  myself  on  Kedron  Brook,  January  22nd,  1913). 

Hah. — Brisbane,  Q.  It  flies  in  company  with  Pseudagrion 
australasice,  which  it  resembles  closely  in  colour,  though  not  quite 
so  brilliant;  the  differences  in  shape  and  length  of  abdomen  are 
considerable. 

Two  species  are  now  known  from  Australia  (viz.,  Agriofi  lyelli 
Tillyard,  from  Tasmania  and  Victoria,  and  A.  hrishanense,  n.sp.), 
which  appear  to  me  to  belong  to  the  Palsearctic  genus  Ayrio7i, 
with  which  they  agree  in  their  venation,  general  facies,  and 
colouration.  The  only  difference  seems  to  be  the  form  of  the 
appendages,  which  are  intermediate  between  the  bifid  type  found 
in  European  species  of  Agriou,  and  the  simpler  form  exhibited 
in  the  Australian  genus  Austroagrioii.  I  cannot  at  present  see 
my  way  to  placing  these  two  Australian  species  in  a  new  genus; 
so  that,  as  they  stand,  they  present  somewhat  of  an  anomaly  in 
zoogeographical  distribution  for  this  well-known  genus. 
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Ayr  ion  hrwhanpuse  differs  from  its  near  ally,  A.  lyelJi,  by  its 
larger  size,  greater  hairiness  of  head  and  thorax,  broader  and 
more  regular  blue  antehumeral  bands  on  thorax,  slightly  less 
blue  abdomen,  and  somewhat  differently  shaped  appendages. 


P^XPLANATION  OF  PLATE  XXIII. 

Fig.  1. — Arcltipffa/ia  ruiriculata,  n.g.  et  sp.,  $,  appendages,  dorsal  view; 

(xll). 
Fig.2. — Archvpetalia  auricnfafa,  n.g.  et  sp.,  5,  appendages,  lateral  view; 

(xll). 
Fig.H.  —  Tf/eph/ehia  tryoni,  n.sp.,  ^,  appendages,  doi'sal  view;  (  x  7). 
Fig. 4.  —  TehphJehia  tryoni,  n.sp.,  $,  appendages,  lateral  view;  (  x  7). 
Fig."). — Aiisfrotvschna  hardyi,  n.sp.,  $,  appendages,  doi\sal  vie\\ ;  (  x  7). 
Fig. 6. — Austroceschna  hardyi,  n.sp.,  ^,  appendages,  lateral  view;  (  x  7), 
Fig. 7. — Synthemiopftis  qomphomacromioides,   n.g.  et  sp.,   $,  appendages, 

dorsal  view;  (xll). 
Fig.S. — Synthemiopsis   yomphoinacroinioide^,    n.g.   et  sp.,   (^.   appendages, 

lateral  view;  (xll). 
Fig.  9. — Cordulephya  direnjem,  n.sp.,  $,  appendages,  dorsal  view;  (xll). 
Fig.  10. — Cordulephya  direr(/eu.^,i\.9ip.,(S,  appendages,  lateral  view;  (x  11). 
Fig.  11. — Synlefttt.H    weyersi    ireye.rsi    Selys,   (J,   appendages,    dorsal    view; 

(xl4). 
Fig.  12. — SynkMef^  selysi,  n.sp.,  (J,  appendages,  dorsal  view;  (  x  14). 
Fig.  18. — Agrion  hrishantnse,  n.sp.,  $,  appendages,  dorsal  view;  (  x  34). 
Fig.  14. — Agrion  brisbaneuse,  n.sp.,  ^,  appendages,  lateral  view;  (  x  34), 
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THE  SILURIAN  TRIL0BITE8  OF  NEW  SOUTH  WALES, 

WITH  REFERENCES  TO  THOSE  OF  OTHER 

PARTS  OF  AUSTRALIA. 

ParttI.  — The  CalymeneidjE,  CheiruridjE,  HARPEiD^fj, 
Bronteid^,  etc.,  with  an  Appendix. 

By  R.  Etheridge,  Junr.,  Director  and  Curator  of  the 
Australian  Museum,  and  John  Mitchell,  late  principal 
OF  THE  Newcastle  Technical  College. 

(Plates  xxiv.-xxvii.) 

Genus  Calymene   A.  Brongniait,  1822. 
(Hist.  Nat.  Crust.  Foss.,  1822,  p.22). 

History.  — It  is  to  be  regretted  that  Mr.  J.  W.  Salter,  whose 
masterly  descriptions  of  British  Trilobites  have  been  of  such 
assistance  to  us,  did  not  live  to  describe  the  New  South  Wales 
species  submitted  to  him  by  the  Rev.  W.  B.  Clarke;  it  is  more 
than  possible  that  some  of  his  MS.  names  would  fit  several  of  the 
trilobites  described  by  us. 

Calymene  was  first  reported  as  an  Australian  fossil  by  Dr.  A. 
R.  C.  Selwyn,  from  Simmonds'  Bridge,  Upper  Yarra,  and  Duck 
Creek,  near  Melbourne;*  and  was  followed  by  Salter,  who  named 
one  of  Clarke's  specimens  C.  Macleayi,  from  somewhere  in  the 
"  Southern  Districts."!  It  would  appear  that  one  or  more  of  the 
Victorian  specimens  was  named  C.  tuberculata  by  McCoy,  |  but, 
as  no  author's  name  is  attached,  it  is  impossible  to  say  whether 
this  was  a  MS.  name  of  McCoy's,  or  intended  for  C.  tuberculosa 
Salter,  a  well  known  species  of  the  Wenlock  Series.  Next  in 
order,  we  again  meet  with  our  friend  De  Koninck,  who  reported 

"  Selwyn,  Quart.  Journ.  Geol.  Soc,  xiv.,  1858,  p.  538. 

t  Clarke,  S.  Ooldfields  N.  8.  Wales,  1860,  p. 286. 

*  Smyth,  (reol.  Survey  Vict.,  Progress  Rept.,  1874,  p. 84. 
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the  occurrence  of  the  cosmopolitan  C.  hlunienhiwhii  at  Yarra- 
lumla.  A  remarkably  fine  example  referred  to  this  same  genus 
was  figured  by  Mr.  Jenkins  from  the  Hume  beds*  He  termed 
it  Calymene  duplicata^  and  gave  2J  inches  long  as  the  size.  In 
1886,  Mitchell  recorded  the  occurrence  of  Calyviene  from  Bown- 
ing.t  Fn  1900,  R.  Etheridge  described  portions  of  two  cephalons 
from  Cooper's  Creek,  Walhalla,  of  doubtful  identity.;  C.  blu- 
menbachii  is  stated  by  F.  Chapman  to  occur  in  the  Upper  Yarra 
beds,  and  also  a  species  which  he  suggested  to  be  C.  tuberculuta 
Salter. §  Lastly,  the  same  author  described  a  Calpi'-eae  as  C. 
aiKjustior  from  Ruddock's  Quarry,  near  Lilydale,  Victoria. |j 

Calymene  australis,  sp.nov. 
(Plate  xxiv.,  figs.  1-7  and  9;  Plate  xxvii.,  fig.  1). 

Complete  form  ovoid. 

Sp.  Chars. —Cephalon  sub-semielliptical,  moderately  inflated, 
strongly  granulated;  average  proportion  of  length  to  width  approx- 
imately 17  :  40;  glabella  large,  bell-shaped,  inflated  moderately, 
arched  transversely,  with  a  gentle  slope  anteriorly  to  the  deep  and 
wide  furrow  separating  it  from  the  highly  thickened  labrum  or 
front  margin,  four  pairs  of  glabella-furrows  present,  the  anterior 
pair  only  faintly  visible  on  the  upper  surface,  but  deeply  indenting 
the  sides  and  the  axial  furrows  and  thus  forming  a  bar  or  ridge 
between  the  front  angles  of  the  glabella  and  the  fixed  cheeks, 
third  and  fourth  pairs  of  lobes  completely  circumscribed,  but  cir- 
cumscribing furrows  shallow  above;  neck-furrow  shallow  medially 
but  deep  behind  the  basal  glabella-lobes,  its  extension  across  the 
fixed  cheek  wide  and  shallow;  neck-ring  strongly  arched,  wide, 
extensions  across  the  free  cheeks  proximally  very  narrow  but 

*  Jenkins,  Proc.  Linn.  Soc.  N.  S.  Wales,  iii.,  Pt.  i.,  1878,  pp.24,  27,  32, 
PI.  vi.,  fig. 4. 

t  Mitchell,  Proc.  Linn.  8oc.  N.  S.  Wales,  i.  (2nd  Ser.),  Pt.  4,  1886, 
pp.1199  and  1203. 

J  Etheridge,  (Teol.  Survej'^  Vict.,  Monthly  Progress  Report,  No.  11, 
1900,  p.  23. 

§  Chapman,  Report  Austr.  Assoc.  Adv.  Sci.,  xiv.,  1913,  p. 228. 

II  Chapman,  Proc.  Roy.  Soc.  Vict.,  xxviii.  (N.S. ),  Pt.  1,  191.5,  pp.  16o-f), 
PL  XV.,  figs.  8,  9,  10,  and  11. 


482  SILURIAN  TRILOBITES  OF  NEW  SOUTH  AVALES,   vi., 

thickening  distally :  axial  furrows  deep  and  distinct;  fixed  cheeks 
large,  tumid,  steeply  sloping  into  the  axial  furrows,  highest  at 
the  eye-lobes,  always  less  elevated  than  the  glabella;  free  cheeks 
large,  high,  borders  strongly  thickened,  corresponding  with  the 
limb;  marginal  furrows  shallow  and  wide,  continuous  with  the 
frontal  and  posterior  furrows;  eyes  placed  well  outward  from 
the  axial  grooves;  facial  sutures  straight  anteriorly,  posteriorly 
for  the  first  half  straight  outwardly  and  thence  obliquely  to 
the  lateral  margin  in  front  of  the  very  rounded  and  rather 
depressed  genal  angles. 

Thorax  subrectangular,  rather  strongly  inHated,  surface  ap- 
parently granulate,  length  much  less  than  the  width  in  mature 
specimens,  and  apparently  about  equal  to  twice  the  length  of 
cephalon;  axis  slightly  less  wide  than  the  pleural  lobes,  strongly 
arched,  most  strongly  elevated  towards  the  pygidium;  bases  of 
each  ring  strongly  tuberculate;  pleural  lobes  of  the  usual  Caly- 
mene-type,  axial  groove  distinct. 

Pygidium  sub-semicircular  or  widely  triangular  when  normal, 
highly  inflated,  with  a  general  tendency  to  droop,  strongly  gran- 
ulated, with  centrally  a  distinct  arch  in  the  posterior  margin; 
axis  very  strongly  arched  and  prominent  anteriorly,  and  dimin- 
ishing rapidly  in  these  features  terminally;  annulations  five  in 
number,  with  a  semicircular  terminal  piece  (which  is  sepaiated 
from  the  steeply  bent-down,  smooth,  boss-like  end  by  a  low, 
semicircular  fillet)  in  all  specimens,  which  have  come  under  our 
notice,  up  to  three  inches  in  length;  some  pygidia  of  the  species 
which  exceed  this  length  show  seven  or  more  annulations;  pleurae 
similar  in  character  to  those  of  thorax,  and  divided  into  five 
segments,  each  succeeding  one,  from  the  front,  becoming  very 
slightly  more  backwardly  directed,  until  the  last  is  reached,  and 
this  one  abruptly  becomes  parallel  with  the  axial  groove,  making 
the  medial  furrows  of  the  fifth  pair  of  pleurye  unusually  wide,  as 
they  are  in  C.  hlutnenbachii* 

Obs. — For  some  years  past,  we  have  looked  upon  the  Bowning 
ValymeiLe  as  the  widely  distributed  C.  biumeiibachii,  but,  after  a 
critical  examination  of  many  specimens,  and  careful  study  and 

"'■  Tills  de^sciiption  lias  been  made  truni  iion-testiferou.s  specimens. 
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appreciation  of  the  characters  used  by  Salter  to  distinguish  C. 
hlumenbachii  from  other  forms,  we  are  forced  to  change  our  views 
and  conclude  that  the  Bowning  species,  though  it  has  some  char- 
acters similar,  is  specifically  different.  Again,  by  a  study  of 
Salter's  description  and  figures  of  C.  tuberculosa,  we  were  im- 
pressed with  the  similarity  between  the  Bowning  species  and 
this  one,  but  failed  to  reconcile  their  identity.  We  had  revealed 
to  us,  however,  by  our  study  of  the  characters  of  these  two 
species,  how  fully  the  Bowning  one  possessed  those  of  both,  and, 
in  addition,  has  a  fourth  pair  of  glabella-furrows  The  attached 
tabulation  of  the  structural  features  of  the  three  species  will 
show  the  resemblances  and  differences.  A  study  of  this  tabula- 
tion will  establish  the  separation  of  our  trilobite-form  from  the 
other  two,  but  there  is  a  Bohemian  species  with  which  our 
species  must  be  compared,  viz.,  Calymene  incerta  Barr.,*  which 
shows  four  pairs  of  glabella-furrows,  and,  in  this  important 
feature,  agrees  with  our  form.  The  distance  of  the  eyes  from  the 
axial  grooves,  the  highly  thickened  (pig-snouted)  frontal  margin 
are  common  to  the  two  forms;  but  in  C.  incerta  Barr.,  the  latter 
is  said  to  be  straight  in  front,  and  continuing  along  the  free 
cheeks,  becomes  effaced  at  the  genal  angles.  In  our  form,  on 
tlie  other  hand,  the  triickened  border  continues  along  the  free 
cheeks  and  round  the  genal  angles,  joining  with  the  thickened 
posterior  borders  of  the  fixed  cheeks,  and  is  always  gently 
curved  or  segmental  in  front.  The  proportion  of  length  to  width 
is  said  by  Barrande  to  vary  much  in  his  species,  but,  in  our  form, 
these  proportions  are  fairly  constant. 

Comparing  the  thoraces  of  the  two  forms,  we  find,  in  C. 
incerta,  that  the  axis  reaches  the  maximum  spread  at  the  fourth 
ring;  in  ours,  the  neck-ring  and  the  first  five  axial  rings  have 
practically  the  same  spread  or  width.  Again,  in  C.  incerta,  the 
axis  is  wider  than  the  pleural  lobes;  in  ours,  on  the  other  hand, 
the  axis  is  a  little  narrower  than  the  pleural  lobes.  The  axial 
rings  have  their  bases  very  nodular,  but  this  feature  in  C. 
incerta  is  inconspicuous.      The  rings  of  the  axis  in  both  agree  in 

*  Barrande,  Syst.  Sil.  Eohenie,  PL  19,  figs.  30,  31. 
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possessing  the  double  curve  referred  to  in  Barrande's  description 
of  C.  incerta,  and  this  seems  to  us  to  be  a  feature  present  in 
other  species  of  CalymetLe.  The  pleurae  in  Bar  rand  e's  species  are 
represented  as  depressed  towards  the  axis  and  rising  towards  the 
fulcra,  and  then  dipping  at  right  angles;  the  pleurae  in  our  form 
slope  ve7'y  gently  from  the  axial  grooves  towards  the  fulcra,  and 
then  turn  downwards  at  an  angle  much  greater  than  a  right 
angle.  The  axis  of  the  pygidium  of  C.  iucerta  is  represented  to 
be  nearly  as  wide  as  the  pleura?,  and  reaches  nearly  to  the  edge 
of  the  border.  In  our  form,  the  pleural  lobes  of  the  pygidium 
are  much  wider  than  the  axis,  and  the  axis  terminates  much 
short  of  the  edge  of  the  margin.  Centrally,  under  the  terminal 
piece  of  the  pygidial  axis,  there  is,  in  ours,  a  distinct  arch.  In 
other  respects,  the  two  pygidia  agree.  Finally,  it  seems  to  us 
that,  in  our  form,  we  have  a  species  possessing  a  cephalon  in 
which  are  blended  the  characteristic  features  of  C.  tuberculosa 
and  C.  iiicerta,  the  thorax  of  C.  tuberculosa,  and  a  pygidium  re- 
sembling that  of  C  blumeubachii  and  0.  iucerta.  VV^e  have, 
therefore,  reluctantly  been  unable  to  place  it  with  either  of 
those  species. 

It  was  only  after  the  above  description,  etc.,  of  G.  australis 
was  completed  by  us,  that  we  became  aware  of  Mr.  Chapman's 
paper  on  Victorian  Fossils,  Part  xviii.,  in  which  occurs  his  de- 
scription of  C.  angustior.  With  this  species^  we  have  now  to 
compare  the  Bowning  form.  As  we  have  shown  in  the  case  of 
C.  australis,  Mr.  Chapman  points  out  that  his  species  resembles 
C.  tuberculosa  Dalm.,  and  C.  blumenbachii  Brongniart,  and, 
therefore,  possesses  features  represented  in  the  Bowning  form. 
It  would  not  have  surprised  us  to  have  found  our  species  iden- 
tical with  Chapman's  C.  anyustior;  but,  judging  from  description 
and  illustrations  of  it,  we  must  claim  for  ours  separate  specific 
rank.  Mr.  Chapman  depends  mainly  on  the  relative  narrowness 
of  the  form  in  his  species,  and  particularly  of  the  glabella,  for 
its  separation  from  C  tubercAilosa  and  (J  iiiat/areiisis.  It  is 
questionable  whether  a  mere  diflferencH  of  form  of  this  kind  is  a 
sufHcient  basis  for  the  erection  of  species.  Certainly  another 
feature,  the  bifurcation  of  the  distal  ends  of  the  pygidial  ribs,  is 
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another  reason  advanced;  but  this  may  be  an  accidental  one. 
In  our  species,  the  sutures  separating  the  pleural  divisions  of  the 
pygidium  always  widen  towards  the  thickened  border;  but  the 
divisions  never  show  free  ends,  nor  do  those  sutures  cross  the 
margin. 

The  chief  difference  between  our  species  and  6'.  aiiynstior  is 
the  presence,  in  the  former,  of  a  fourth  lateral  glabella-fuirow; 
but  if  future  inspection  of  better  preserved  specimens  of  the  Vic- 
torian species,  shows  it  to  be  possessed  of  four  lateral  glabel la- 
furrows,  our  species  will  fail  probably.  The  position  of  the  eyes 
in  each  species  agrees.  There  is  also  fairly  close  agreement  in 
the  dimensions  of  the  two,  as  will  be  seen  by  the  measurements 
of  our  fossil  given  below. 

Dimensions. — The  total  length  of  the  whole  fossil,  cephalon, 
thorax,  and  pygidium,  and  the  width  between  the  genal  angles 
are  respectively  as  follows,  for  three  specimens,  in  mms.  —  No.  1  : 
59,  16,  32,  10,  37.  No.2  :  73,  18,  39,  16,  40.  No.3  :  54,  16,  28, 
10,  38.  The  averages  of  the  three  are: — 62,  16*6,  30,  12,  and 
385.  The  dimensions  are  not  greatly  different  from  those  given 
by  Mr.  Chapman  for  his  species;  but  the  proportionate  length  of 
the  thoraces  in  ours  seems  to  be,  in  every  instance,  greater 
relatively  to  the  other  parts  than  in  his.  The  measurement  of 
the  specimen  No.3  shows  its  length  to  be  the  same  as  the  one 
Mr.  Chapman  has  used  to  obtain  his  dimensions,  and  illustrates 
the  discrepancies  in  the  proportionate  lengths  of  the  parts.  In 
referring  to  the  relationship  of  our  species  to  C.  iucertn^  we 
omitted  to  point  out  above  the  great  difference  there  is  between 
the  glab«lltB  of  the  two  species.  In  our  species,  the  length  of 
the  glabella  is  only  a  little  less  than  its  width  between  the  basal 
or  posterior  lobes,  measured  from  outside  to  outside;  in  C.  in- 
certa^  the  width  between  these  same  lobes  is  very  much  greater 
than  is  the  length  of  the  glabella.  In  the  glabella  of  some  of 
our  specimens,  these  measurements  are  practically  equal. 

Calymene  australis  may  well  Ije  regarded  as  the  typical  and 
most  characteristic  trilobite  of  the  Bowning  Series.  It  persists 
from  the  Lower  Trilobite  bed  to  the  top  of  the  series;  and  it 
may  be  regarded  as  typifying  the  Upper  Silurian  Formation  in 
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this  State  equally  as  well  as  does  C.  blunienbachii  that  formation 
in  the  British  Isles 

Loc.  and  Nov. — Parishes  Bowning,  Yass,  and  Derringullen; 
Counties  Harden,  Murray,  and  l\  ing.  Lower,  Middle  and  Upper 
Trilobite  beds,  Bowning  and  Yass  Series. 
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CaLYMENE    DUNI,  Sp.liOV. 

(Plate  xxiv.,  fig. 8:  and  Plate  xxvii.,  fig. 12). 

Obs. — Two  specimens  of  Calymene,  among  those  which  have 
come  under  review,  exhibit  one  or  two  features  so  different  from 
those  noticed  in  the  foregoing  species,  that  we  are  compelled  to 
treat  them  separately.  They  belong  to  the  C.  blumembachii-tyipe 
in  possessing  the  five  divisions  in  the  pleurte  of  the  tail,  and  the 
last  being  parallel  with  the  axial  groove.  The  axis  has  eight 
annulations,  is  very  strongly  arched,  and  the  bases  of  annulation 
are  not  tuberculated,  the  arching  is  apparently  highest  at  the 
second  and  third  rings  and  diminishes  gradually  posteriorly,  the 
last  ring  is  subtended  by  a  subsemicircular  piece  succeeded  by  a 
less  prominent  area  between  it  and  the  margin;  the  axial  grooves 
are  wide  and  shallow,  and  very  distinctly  separate  the  pleurse 
from  the  axis;  the  pleural  divisions  are  traversed  by  very  wide 
and  moderately  deep  medial  furrows,  quite  unlike  the  furrows  of 
any  species  of  Calymeiie  known  to  us,  reaching  apparently  to  the 
border;  the  body  of  each  pleura,  formed  by  the  junction  of  the 
divisions,  is  strong  and  rounded,  without  median  sutures,  though 
such  sutures  are  quite  noticeable  between  the  thoracic  somites, 
which  would  indicate  a  very  complete  anchylosis  of  the  parts. 
This  feature,  again,  is  singular,  as  far  as  we  are  aware.  One  of 
the  specimens  shows,  near  the  distal  end  of  the  third  and  fourth 
ridges,  a  bifurcation,  or,  more  correctly,  free  ends. 

The  pygidia  above  described  represent  very  large  individuals. 
The  larger  one  has  a  length  of  36  mm.,  and  the  other  27  mm.; 
one  of  the  axial  rings  of  the  former  has  a  length  of  8  mm.,  which 
would  give,  for  the  thorax,  a  total  length  of  104  mm.;  and, 
assuming  the  cephalon  to  have  been  half  as  long  again  as  the 
pygidium,  or  54  mm.,  the  total  length  of  the  specimen,  to  which 
the  larger  pygidium  belonged,  must  have  had  a  length  of  194 
mm.,  equal  to  7|  inches,  far  exceeding  the  length  of  any  Calyniene 
known  to  us. 

We  have  no  hesitation  in  giving  specific  rank  to  this  singular 
form.  Named  after  Mr.  W.  S.  Dun,  Palaeontologist,  Department 
of  Mines,  New  South  Wales. 

Loc.   and   Hot — Goodradigbee    River,  near  the  Wee  Jasper 
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Crossing  (not  in  situ).  Parish  Kast  Goodradigbee,  County  Cowley, 
or  Parish  West  Goodradigbee,  County  Buccleiich  :  and  from 
"near  Yass,"  but  probably  from  the  black  Cave  Limestone, 
Cave  Flat,  Muirumbidgee,  Parish  (yliildowla,  County  Harden. 
Probably  Upper  Silurian. 

Genus  Cheiruhus  Beyrich,  1845. 

(Ueber  Bohmischen  Trilobiten,  \8ib.  fide  Barrande). 

Section   Crotaloce]ihalus  Salter,  1853. 

(Mem.  Geol.  Survey  Gt.  Brit.,  Dec    vii  (ii.),  1853,  p.lO). 

"Glabella  broadest  in  front,  with  furrows  continuous  across. 
Bc^dy  rings  11,  nodular.' 

Crotalocephabis  was  proposed  by  Salter,  in  1853,  as  a  sub- 
genus, occurring  in  the  Devonian  and  Upper  Silurian.  One 
British  species  (C.  articulalus  Minister)  occurs  in  the  Devonian, 
and  is  about  half  the  size  of  the  Bowning  form,  with  a  much 
more  rounded  frontal  lobe,  and  no  dip  in  the  centre  of  the  an- 
terior furrow. 

The  Bowning  fossil  is  closely  allied  to  three  Upper  Silurian 
species  — C.  quenstedti  Barr.,  C.  sternheryi  Boeck,  and  6'.  gibbus 
Bevrich  -in  the  divisions  of  the  glabella,  and  to  some  extent  in 
its  outline.      Of  the  three,  it  approaches  nearest  to  C.  quenstedti. 

The  relation  of  the  Bowning  fossil  to  these  really  turns  on  the 
number  of  thoracic  somites:  C.  qaeiistedti  lias  11,  6'.  gibbus  9, 
and,  in  C.  sternbeiyi,  the  number  is  unknown.  The  Bowning 
species  has  eleven,  and  agrees  in  that  with  C.  quenstedti.  The 
pleune  are  quite  different  from  those  of  either  of  the  above. 

Ilistori/. — The  first  intimation  we  possess  of  the  occurrence 
of  this  genus  in  Australia,  we  owe  to  Dr.  A.  R.  C.  Selwyn, 
through  specimens  found  by  the  Geological  Survey  of  Victoria 
at  Keilor,  near  Melbourne,  Yerring  on  the  Upper  Yarra,  and  at 
VVoori-Yallock  Creek  junction  with  the  Yarra  River;*  these 
were  doubtless  determined  by  Prof.  F.  McCoy.  Mr.  J.  W. 
Salter  included  the  genus  in  his  list  of  "  Fossils  of  the  Southern 
Districts"   of    New  South   Wales  as   C.  murrayi.j      We  do  not 

*  Selwyn,  Quart.  Journ.  Geol.  See,  xiv.,  1858,  pp. 537-8. 
t  Clarke,  S.  Goldfields  of  N.  S.  Wales,  1860,  p.  286. 
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know  what  this  fossil  was,  but  possibly  that  now  dealt  with  as 
Crot.alocephalus  At  any  rate,  it  was  no  doubt  intended  as  a 
name  in  honour  of  Sir  Terence  Aubrey  Murray,  Speaker  of  the 
Legislative  Assembly  in  1860-61,  and  President  of  the  Legis- 
lative Council  in  1862. 

Next  on  the  scene,  we  have  Prof.  L.  G.  de  Koninck,  who 
referred  a  pygidium  from  Yarralumla  to  Cheirnrus  iiisignis 
Bey  rich.*  The  nearly  perfect  cephalon,  imperfect  glabella,  and 
thoracic  fragment  termed  Cheirurufi  iiisiyiiis,  by  Mr.  C.  Jenkins, 
from  his  Hume  beds  of  the  Yass  River,!  are  in  all  prol>abilitv 
referable  to  the  form  herein  described  as  C rotalocephalus .  Next 
in  order,  one  of  us  (J.  Mitchell)  referred  to  the  occurrence  of 
Cheiruriis  \i\lhQ  Bowning  beds. ;  In  1900,  R.  Etheridge  figured 
a  fragmentary  glabella  from  Cooper's  Creek,  Walhalla,  Victoria, 
after  the  type  of  C rotalocephalus  yibbus  Barrande,  thus  indicat- 
ing the  presence  of  this  section  of  the  genus  in  Australian  rocks  § 
In  1908,  Mr.  F.  Chapman  referred  to  two  pygidia  from  the 
Silurian  of  Dolodrook  River,  North  Gippsland.||  Again,  in  1915, 
the  same  author  recorded  the  presence  of  Cheirurus  sternberyi 
fiom  Ruddock's  Quarry,  near  Lilydalt^,  Victoria.^  This  concludes 
the  history  of  Cheirurus  in  Australia,  as  far  as  known  to  us. 
The  repeated  reference  to  Cheii^iim.s  insiyiiis  is  remarkable, 
because  our  New  South  Wales  Cherrvriis  is  perfectly  distinct 
from  that  species,  and  appertains  to  an  entirely  different  .section 
of  the  genus.  It  must  be  admitted,  however,  that  some  of  our 
pygidia  bear  a  strong  resemblance  to  the  pygidium  of  that  species. 


*  De  Koninck,  Foss.  Pal.  Nouv.  Clalle.s  du  Sud,  Pt.  i.,  1S76,  p. 48. 
t  Jenkins,  Pioc.  Linn.  Soc.  N.  8.  Wale.s,  iii.,  Pt.8,  1878,  p.217,  PI.  6,  tio-.8. 
■^  Mitchell,  Proc.  Linn.  Soc.  N.  S.  Wales,  i.,  (2nd  ser.),  1886,  p.  1199. 
§  Etheridge,    Geol.    Survey  Vict.,    Monthly  Progress  Reports,   No.  11, 
19<XJ,  p.  23. 

1  Chapman,  Proc.  Roy.  Soc.  Vict.,  xxi.  (N.S.),  1908,  p.269. 
11  Chapman,  Proc.  Roj\  Soc.  Vict.,  xxviii.  (N.S. ),  191"),  pp.  1H7-8.      Un- 
fortunately this  paper  of  Mr.  Chapman's  did  not  come  under  our  notice 
until  after  we  had  completed  our  paper. 
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Crotalocephalus   SILVERDALENSIS,  sp/JWV. 
(Plate  xxiv.,  fig.lO:  Plate  xxv.,  %s.l-3  and  9). 

Sp.  CArt?'5.— Complete  form  straight-sided,  ovate. 

Cephalon  semicircular  and  only  gently  inflated,  length  a  little 
less  than  half  the  width  between  the  genal  angles.  Glabella 
suhquadrate  or  subpyriform,  large,  finely  granulate,  very  moder- 
ately tumid,  highest  centrally  between  the  first  and  second  pairs 
of  lateral  furrows;  frontal  lobe  large,  spindle-shaped  or  sub- 
elliptical,  second  and  third  pairs  of  lobes  very  openly  V-shaped, 
continuous,  basal  pair  circumscribed,  but  joined  by  a  low  ridge 
on  which  are  four  to  six  small  tubercles:  lateral  furrows  con- 
tinuous, deep,  wide,  widely  V-shaped  :  neck-furrow  centrally 
wide  and  deep,  more  or  less  communicating  with  the  third 
lateral  furrows,  very  narrow  behind  the  basal  glabella-lobes; 
neck-ring  wide,  strong,  centrally  arching  anteriorly;  axial  grooves 
narrow  but  distinct;  fixed  cheeks,  practically  obsolete  in  front  of 
the  eyes,  being  represented  b}'  a  very  narrow  band  on  which  the 
free  cheeks  rest,  posteriorly  large,  subtrapezoidal,  depressed, 
beautifully  and  coarsely  punctated;  posterior  and  lateral  furrows 
very  distinct;  posterior  borders  strong;  genal  angles  bearing 
short  claw-like  spines;  eyes  small,  close  to  the  axial  grooves,  and 
opposite  the  second  glabella-lobes;  facial  sutures  from  the  pos- 
terior angles  of  the  eyes  run  straightly  at  angles  of  75°  to  80' 
with  the  axial  centre-line  to  the  lateral  margin,  but,  anteriorly, 
they  follow  the  glabella-boundary  to  the  frontal  angles,  thence 
inwards  and  pass  out  medially;  free  cheeks  have  not  been  found 
in  position. 

Thonix  quadrate  or  suboblong,  of  eleven  somites,  length  about 
five-sixths  of  the  width  between  the  genal  angles,  width,  in- 
clusive of  the  spines,  equal  to  the  distance  between  these  same 
angles;  depressed,  whole  surface  finely  granulate;  axis  depressed, 
much  wider  than  the  pleural  lobes  exclusive  of  the  spines,  about 
two-sevenths  of  the  greatest  cephalic  width;  six  anterior  rings 
practically  equal  in  width  and  very  slightly  wider  than  the  neck- 
ring,  the  remainder  contracting  very  gradually  to  the  pygidinm, 
but  little  arched:  the  tenth  and  eleventh  more  strongly  than  the 
rest;  axial   grooves   narrow  but  distinct;    pleural  lobes   of   the 
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usual  Cheirurid  type,  with  strong  tubercles  on  the  fulcra,  sepa- 
rated from  the  inner  portions  by  relatively  wide  and  distinct 
furrows  running  parallel  with  the  axial  grooves,  on  their  outer 
boundaries  these  tubercles  are  bounded  by  similar  but  less  dis- 
tinct furrows,  distinctly  indicating  the  position  of  the  origin  of 
the  spines,  which  are  in  length  equal  to  the  width  of  the  pleural 
lobes  from  which  they  subtend;  they  are  flat,  little  or  not  at  all 
directed  backwards,  free,  gradually  tapering  to  sharp,  small, 
subclaw-like  points. 

Pygidium.  —  Not  3'et  found  attached;  but  the  following  is  the 
description  of  one  associated  with  the  cephalon  and  thorax  above 
described:  -Outline  widely  triangular,  granulate;  axis  slightly 
arched,  rings  three  in  number  and  a  depressed  terminal  piece, 
bounded  laterally  by  a  deep  sulcus;  pleurae  of  three  segments 
each  bearing  spines  similar  to  those  of  the  thoracic  pleura?,  but 
rather  more  falcate  in  outline;  centrally  is  a  short,  flat,  rounded 
spine. 

Obs. — The  cephalon  of  this  species,  as  pointed  out,  approaches 
more  closely  in  general  characters  to  C.  quenstedti  and  C.  yibbus 
than  to  any  others  we  are  acquainted  with;  but,  nevertheless, 
the  species  is  widely  different  from  either  of  them.  The  cephalon 
of  our  trilobite  and  that  of  C.  insignis  are  even  generically 
different,  but,  between  the  thoraces  and  pygidia  of  these  species, 
there  is  much  in  common  with  each  other.  For  instance,  the 
spines  of  the  pleural  lobes  of  both  thorax  and  pygidium  are  much 
alike,  the  width  of  the  thorax  including  the  spines  in  both  is 
equal  to  the  width  of  the  cephalon  between  the  genal  angles, 
and  the  spines  are  very  similar;  but  the  differences  in  the  glabella 
of  these  two  separate  them  completely,  and  many  less  important 
differences  could,  were  it  necessary,  be  pointed  out.  It  is  re- 
markable that  this  Bowning  fossil,  as  is  also  the  case  with  other 
trilobites  from  the  same  area,  should  possess  striking  features  of 
structure  common  to  two  or  more  Bohemian  species  of  Cheiruridae. 

Loc.  and  Hor. — Bowning  Creek,  Parish  Bowning,  County 
Harden;  Limestone  Creek,  Parish  Derringullen,  County  King 
(J.M.;:  Hume  beds.  Parish  Yass,  County  Murray  (Jenkins): 
Bowning  Series  (Yass-Hume  beds;.     Upper  Silurian. 
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Crotalocephalus  SCULPTUS. 
(Plate  XXV.,  tigs.4-8). 

Obs. — Several  heads  of  Crotalocephalus  have  come  under  our 
notice,  which  disagree  with  the  species  above  described  in 
having  the  frontal  lobe  of  the  glabella  very  much  larger  and 
more  anteriorly  produced.  The  glabella-furrows  appear  more 
acutely  V-shaped,  but,  in  other  respects,  they  agree  with  our  C. 
silverdalensis. 

A  portion  of  a  similar  cephalon  was  figured  by  Mr.  Charles 
Jenkins,*  and,  associated  with  this  cephalon,  occur  portions  of 
pygidia,  and  of  a  thorax  consisting  of  four  conjoined  somites. 
These  pvgidial  fragments  agree,  in  the  character  of  their  struc- 
ture, with  each  other.  The  chief  features  of  the  thoracic  frag- 
ments are:  — (1)  the  axis  is  exceedingly  prominent,  strongly 
arched  transversely,  and  forward:  (2)  axial  furrows  deep;  (3) 
pleura?  deeply  incised  by  the  oblique  furrows,  and  the  distal  ends 
of  the  anterior  portions  of  the  segments  intensely  tuberculate, 
as  are  also  the  fulcral  parts;  (4)  pleural  spines  longer  than  the 
pleurae,  from  which  they  subtend:  (5)  in  the  proportions  of  length 
of  the  cephalon  to  width,  across  the  neck  ring,  the  two  forms 
materially  differ.  For  instance,  three  cephalons  of  C.  silverda- 
lensis gave  the  following  lengths  and  widths,  respective!}'  — 14  :  8, 
25  :15,  35  :  21;  and  the  only  complete  cephalon  of  C.  sculptus 
yielded  31  :  15  for  the  same  parts.  In  the  one  case,  the  length 
is  much  less  than  double  the  width,  and,  in  the  other,  practi- 
cally just  double  the  width  of  the  neck-ring.  These  difterences 
lead  us  to  give  specific  rank  to  the  form. 

Log.  and  Hor. — Bowning  Creek,  Parish  Bowning,  County 
Harden:  Hume  beds.  Parish  Warroo,  County  Murray  (Jenkins;: 
Lower  Trilobite  Beds.      Upper  Silurian. 

Ckotalockphalus  ('?)sp. 
A  very  fine  cephalon,  minus  the  free  cheeks,  has  been  brought 
under  our  notice  by  Mr.  C.  Siissmilch,  Principal  of  the  Newcastle 
Technical  College,  and  collected  by  him  from  the  Molong  Lime- 


Jenkins,  Proc.  Linn.  Soc.  N.  8.  Wales,  iii.,  Pt.l,  1878,  P1.6,  fig.o. 
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stone,  Parish  Bell,  County  Ashhurnham,  wliere  it  was  associated 
with  Broiiteus  angiisticaudatus.  It  appears  to  be  more  closelv 
related  to  Crotalocejyhalus  {Chei?'urus)  sterttheryi  Boeck,  tlian  to 
any  otlier  known  to  us,  though  .there  appear  to  be  some  differ- 
ences between  it  and  tliat  species,  M'hich  lead  us  to  defer  our 
determination  for  the  present.  For  instance,  the  glabella  of  C. 
sternbergi  has  its  greatest  width  across  the  frontal  lobe;  in  the 
present  foi-m  the  greatest  glabella-width  is  across  the  second  lobe. 
The  proportions  of  the  length  of  the  cephalon  to  the  greatest 
tran.sverse  width  of  the  frontal  glabel la-lobe,  as  shown  by  mea- 
surements made  of  two  cephala  of  C.  sternhergi  figured  by 
Barrande,*  are  respectively,  21:17,  and  27:21mm.;  and,  for 
the  Molong  species,  the  proportions  are,  18:10.  These  propor- 
tions of  the  two  widely  differ.  The  ornamentation  of  tiie  fixed 
cheeks  of  the  Molong  specimen  is  finer  and  more  granulate  than 
that  of  the  free  cheeks  of  C.  ste7'7ibergi^  and  approaches,  in  char- 
acter, nearer  to  the  ornamentation  on  the  similar  parts  of  Ch. 
insignis  Barr.  The  Molong  form,  too,  seems  to  have  borne  short 
genal  spines,  resembling  those  of  Ch.  iiisigiiis  rather  than  C. 
sternoergi.  The  subparallel-sided  glabella,  fixed  cheek  ornamenta- 
tion, narrow  frontal  glabella-lobe,  and  the  transversely  nearly 
sti-aight  course  of  first  and  second  glabel la-fuiiows  serve  to 
separate  the  Molong  from  the  Bowning  forms. 

Genus  SPHiEKKXOCHUs  Beyrich,  1845. 
(Ueber  Bohmischen  Trilobiten,  1845,  p. 21,^7^6  Salter). 
History.— Dr.  A.  R.  C.  Selwyn  was  the  first  to  record  the  oc- 
currence of  this  interesting  genus  in  Australia.  Specimens  were 
found  by  the  Geological  Survey  of  Victoria  at  the  junction  of 
Woori-Yallock  Creek  with  the  Yarra  River. f  In  New  South 
Wales,  Mr.  C.  Jenkins  had  the  honour  of  announcing  its  first 
discovery.  He  figured  a  remarkably  good  example,  presumably 
from  the  Yass-Huine  beds.!  He  remarks:  '' Tha  Sphicrexochus  \s 
almost  identical  with    SplutrexocJius  as    figured    by  Murchison." 


*  Barrande,  Sy.st.  Sil.  Jioheme. 

t  Selw3Mi,  Quart.  Journ.  (4eol.  Soc,  xiv.,  ISfiS.  p..');iS. 

:;:  Jenkins,  Pioc.  Linn.  Sue.  N.  S.  Wales,  iii.,  Ft.  1,  187S,  pp.2H-27,  Pl.«),Hir.'2, 
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Subsequently  one  of  us  announced  the  occurrence  of  Sphcpvexo- 
chus  mirus  in  the  Bowning  beds.* 

Sph^rexochus  MIRUS  Beyrich. 
(Plate  xxvi.,  figs.  1-5). 

S.  miriis  Beyrich,  Ueber  Bohmischen  Trilobiten,  1845,  p. 21, 
Jide  Salter.  S.  mirus  Salter,  Mon.  Brit.  Trilobites,  Pt.  i.,  1864. 
p. 7 6,  PI.  vi.,  fig. 6. 

Ohs. — In  the  Bowning  and  Yass  specimens,  we  cannot  detect 
any  characters  by  wliich  they  can  be  separated  from  the  widely 
distributed  S.  mirus;  and  as  this  fossil  has  already  been  fully 
described  by  the  able  palaeontologists  referred  to  above,  we  think 
it  unnecessary  to  give  any  further  details  of  its  specific  features, 
which  may  be  observed  in  the  figures  of  the  local  representative 
fossils  illustrating  this  paper.  Mr.  Johannes  Nieszkowski  pro- 
posed a  classification  of  the  species  known  up  to  the  time  he 
wrote,  in  accordance  with  the  degree  of  development  of  the 
glabella-furrows.f  S.  miriis  falls  within  his  first  section,  "post- 
erior lateral  furrows  opening  into  the  neck-furrow.'' 

Loc.  and  Hor. — Bowning  Creek,  Parish  Bowning,  County 
Harden;  Limestone  Creek  and  DerringuUen  Creek,  Parish  Der- 
ringullen.  County  King  (Mitchell):  Yass  and  Hume  beds.  Par- 
ishes Yass  and  Hume,  County  King:  Middle  Limestone  and 
Lower  Trilobite  beds  of  the  Bowning  and  Yass  Series.  Upper 
Silurian. 

Genus  Staurocephalus  Barrande. 
(Notice  preliminaire  Syst.  Sil.  Trilobites  Boheme,  1846,  p. 52). 
History. — Prof,  de  Koninck  recorded  what  he  believed  to  be 
a  Staurocephalus,  from  Rock  Flat  Creek,  near  Cooma  §  The 
next  record  was  by  one  of  us.  J  Subsequently,  Mr.  F.  Ratte 
described  and  figured  several  specimens  from  Bowning,  which  he 
compared  with  Staurocephalus  tnurchisoui. 

*  Mitchell,  Proc.  Linn.  8oc.  N.S.  Wales,  i.  {2nd  ser.),  1886,  p. 1203. 
t  Nieszkowski,  Archiv  Natuikunde  Liv.-Ehst.-Kurland,  i.(l),  1857,  p. 596. 

§  De  Koninck,  Foss.  Pal.  Nouv.  Galles  du  8ud,  Pt.  i.,  1876,  p.47,  PI.  i., 
figs.  13  and  13a. 

;  Mitchell,  Pioe.  Linn.  Soc.  N.  S.  Wales,  i.  (2nd  ser.),  1886,  p. 1199. 
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Staurocephalus  murchisoni  Bariaiule, 
(Plate  xxvii  ,  figs. 6- 11  and  13). 

S.  murchisoni  Barrande, /oc.  dt.,  p. 53;  Syst.  Sil.  Bohenie,  1  te. 
pt.,i.,  1852,  P1.43,figs.28-32;  Salter,  Mon.  Brit.  Trilobites,  Pt.  i., 
1864,  p. 84,  PI.  vii.,  figs.  13-20,  Stcmrocephiihis  near  S.  murchi- 
soni Ratte,  Proc.  Linn.  Soc.  X.  S.  Wales,  ii.  (2nd  ser.),  Pt.  i., 
1887,  p.lOO,  PI.  ii.,  tigs. 5-9. 

06."?. —After  careful  examination  of  numerous  specimens  of 
Staurocephalus  from  Bowning,  we  are  unable  to  separate  our 
species  from  S.  murchisoni.  In  some  of  the  figures  of  this  species 
given  hy  Salter  (loc.  cit.  above),  the  free  cheeks  are  shown  to  join 
the  glabella  anteriorly  just  behind  the  glabella  frontal  lobe.  In 
one  figure,  however,  it  is  shown  to  junction  much  in  advance  of 
this,  and  well  on  the  globular  front  lobe.  This  latter  seems  to  be 
the  manner  in  w4iich  the  free  cheeks  are  attached  in  the  Bowning 
species.  The  pleural  appendages,  both  of  the  thorax  and  pygi- 
dium,  in  ours  are  similar  to  those  of  the  same  parts  of  the  Euro- 
pean .S'.  murchiaoni,  but  those  borne  by  the  pygidial  pleurie,  if 
truly  represented  by  Salter,  are  somewhat  longer  than  they  are 
in  the  Bowning  specimens.  The  dimensions  of  the  European 
and  New  South  Wales  forms  agree 

Loc.  and  Hor.  —  Bowning  Creek,  Parish  Bowning,  County 
Harden  :  Lower  Trilobite  Bed,  Bowning  Series  (Yass-Hume 
Beds).      Upper  Silurian. 

Staurocephalus(?)  clarkii  De  Koninck. 

S.  clarkii  De  Koninck,  Foss.  Pal.  Nouv.  Galles  du  Sud,  Pt.  i., 
1876,  p.47,  PI.  i.,  figs.13,  13a. 

Obs. — We  have  never  seen  a  New  South  Wales  trilobite  ap- 
proaching De  Koninck's  figures,  portion  of  a  cephalon  and  a  pygi- 
dium.  If  a  Staurocephalus^  it  is  certainly  a  very  abnormal  species. 
With  the  Upper  Silurian  S.  murchisoni,  these  portions  have  no 
relation,  but  *S'.  (?)  unicus  Wy.  Thomson,*  has  somewhat  similar 
glabella-furrows,  although  only  two,  instead  of  three,  as  in  the 
present  instance,  but  there  the  diff"erence  ends.  The  pygidium 
associated  with  this  fragmentary  glabella  is  quite  unlike  that  of 

*  Salter,  Mon.  Brit.  Tcilubites,  Pt.  i.,  1864.  PI.  v.,  tius.22a  and  r. 
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Staurocephalus,  and  resembles  more  that  of  tlie  genus  Deiphon 
tlian  it  does  the  tail  of  any  other  trilobite  known  to  us. 

Genus  Harpes  Goldfuss,  1839. 
(Nova  Acta  Phys.  Med.  Acad.  Cesarese  Leop.  Carol.  Nat.  Curios., 
xix.,  Pt.  ],  1839,  p.3o8). 
History. — We  know  of  only  two  previous  references  to  this 
genus  in  Australia,  that  of  de  Koninck,*  who  gave  Boree  Cavern 
as  a  locality  for  Harpe»  ungiihi  Sternberg,  but  as  neither  descrip- 
tion nor  figure  accompany  the  statement,  it  is  impossible  to  check 
the  determination.  In  1886,  one  of  us  recorded  the  occurrence 
of  the  genus  in  the  liowning  beds.f 

Hakpes  trinuclkoidks;  S]).nOV. 
(Plate  xxvii  ,  figs. 2-5.) 

Sp.  CAars.  — Complete  form  oval. 

Cephalon  approximately  semicircular,  and  generally  agreeing 
with  that  of  Harpes  unguhi  8ternb.,  but  always  less  tumid. 
Glabella  relatively  small,  conoid,  rather  parallel-sided,  moder- 
ately arched  and  tumid;  basal  pair  of  furrows  faintly  shown; 
basal  lobes  bordered  by  sulci  arching  out  of  the  axial  furrows  in 
front  and  returning  into  then^  behind;  neck-furrow  and  ring 
weak ;  cheeks  moderately  inflated,  lower  or  basal  half  finely 
granulated  and  irregularly  striated,  upper  surface  so  finely  gran- 
ulated that  it  might  be  termed  smooth:  eyes  small,  almost  level 
with  the  front  of  the  glabella,  joined  to  the  axial  grooves  by 
narrow,  shallow  sulci;  axial  furrows  distinct,  anteriorly  and  pos- 
teriorly interrupted  by  the  basal  glabella-lobes:  limb  flat,  long, 
wide,  the  produced  horns  tapering  to  a  point,  pitted  and  granu- 
lated, outer  margin  thickened  and  narrow,  joined  to  the  glabella 
and  cheeks  by  stitch-like  seams. 

Tlwrax  subfusiform,  depressed,  smooth,  or  microscopically 
granulated;  greatest  number  of  somites  yet  observed,  twenty-two; 
axis  prominent,  origin  of  each  arch  distinctly  tuberculate,  taper- 

*  De  Koninek,  Fos.s.  Pal.  Nouv.  (dalles  du  8ud,  Pt.  i.,  1876,  p. 59. 

t  Mitchell,  Proc.  Linn.  Soc.  N.  S.  Wales,  i.  (2nd  ser.),  Pt.4,  1886,  p.  1199. 

X  Resembling  the  genus  Trinucltns. 
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ing  very  gradually  posteriorly;  pleurte  flat,  extremity  of  each 
segment  sharply  depressed,  free  and  claw-like. 

Pygidiuin  exceedingly  small,  the  largest  that  has  come  und^r 
our  notice  being  not  more  than  1|  mm.  in  length,  and  2.^,  mm. 
wide;  axis  distinct,  hut  not  quite  reaching  the  margin,  two  rings 
present,  side-lobes  with  three  pleurie  in  adult  specimens. 

Obs  — This  fossil  very  closely  resembles  Harpes  uvfjnhi,  and  it 
was  with  some  degree  of  hesitation  that  we  decided  to  give  it 
full  specific  rank.  The  features  on  which  we  rely  to  justify  this 
course  are  — (1)  the  thoracic  somites  of  our  species,  in  any  of  the 
numerous  specimens  which  have  come  under  our  notice,  have 
not  exceeded  twenty-two;  (2)  the  relatively  small  size  of  the 
glabella;  (3)  the  greater  length  of  the  horns  of  the  limb  or  border, 
and  their  extension,  in  specimens  of  those  which  had  not  readied 
maturity,  beyond  the  end  of  the  pygidium,  and  approximately 
to  the  end  of  the  thorax  in  those  which  had  reached  that  con- 
dition; (4)  in  our  species,  a  sulcus  joins  each  eye  with  the  axial 
furrow,  but,  in  IIa> pes  uuyula,  a  ridge  is  said  to  serve  this  pur- 
pose; (o)  the  arching  of  the  glabella  is  low  and  convex.  The 
largest  specimens  just  exceed  an  inch  in  length,  with  a  width  of 
thirteen-sixteenths  of  an  inch. 

Loc.  and  //or. —Bo wn ing  Creek,  Parish  Bowning,  County 
Harden:  Lower  Trilobite  Bed.     Upper  Silurian. 

Cehatocephala    Warder,  1838. 
(See  Proc.  Linn.  Soc.  N.  S.  Wales,  1896,  xxi.,  Pt.4,  p. 707). 

Subgenus  Bounyongia,"*  s  y.iiov. 
The  trilobite  which  serves  us  for  the  type  of  this  subgenus 
differs  from  others  known  to  us  in  having  a  pair  of  cephalic 
spines  originating  on  the  glabella  in  front  of  the  neck-ring,  and 
it  is  this  feature  on  which  we  found  the  subgenus.  It  may  also 
be  noted  that  the  eyes  are  apparently  pedunculate,  overhanging 
the  cheeks  somewhat,  and  directed  outwards  at  an  angle  of  about 
45°. 


*  Bounyoiig  is  the  Aborigines'  name  of  Bowning. 
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BOUNYONGIA    BOWNINGENSIS,  sp.UOV. 

(Plate  xxvi.,  figs. 12,  13.;  Plate  xxvii.,  fig  U.) 

AVhole  form  unknown, 

Var.  Chars.  —  Cephalon  sub-oblong,  moderately  inflated,  very 
finely  granulated  with  large  tubercles  sparsely  and  regularly  dis- 
tributed, approximately  half  as  long  as  wide;  glabella  moderately 
inflated,  highest  medially,  sloping  rapidly  anteriorly,  less  so 
posteriorly;  axial  grooves  shallow,  indistinct;  neck-furrow  in- 
definite; ueck-ring  narrow  and  indefinite,  but  subtuberculate  at 
the  bases;  fixed  cheeks  large,  rather  flat,  false  lateral  lobes,  and 
furrows  indistinct;  ocular  ridges  and  palpebral  furrows  present; 
genal  spines  long  and  falcate;  free  cheeks  small,  ankylosed  to 
the  fixed  cheek  ;  eyes  small,  slightly  pedunculate,  obliquely 
directed  outwards,  and  overhanging  the  free  cheeks. 

Thorax  unknown  in  the  complete  state;  axis  slightly  arched 
transversely  and  longitudinally,  bases  of  rings  tuberculate  and 
joint-like;  axial  furrows  shallow  and  wide;  pleur?e  flat,  about 
half  as  wide  as  the  axis,  finely  granulate,  each  pleura  bearing, 
on  its  inner  posterior  angle,  a  prominent  tubercle  adjacent  to  the 
axial  groove,  and  another  at  the  distal  end;  apparently  bispinate, 
spines  themselves  also  spinate. 

Pygidium  unknown. 

Obs.  -  This  is  a  rare  trilobite  apparently,  as  only  two  f rag- 
mental  specimens  are  known.  The  glabella  and  lobes,  or  false 
lobes,  resemble  those  of  Ceratocephala  lon(jis}>iua\  but  here  the 
resemblance  between  them  ceases,  and  to  no  other  known  to  us 
does  the  cephalon  bear  any  marked  likeness.  In  the  possession 
of  articular-like  bases  to  the  axial  rings,  and  the  wide,  flat, 
tuberculate  pleural  segments  and  barbed  spines,  this  new  type 
bears  a  strong  resemblance  to  C.  vogdesi:  but  the  cephalon  is 
quite  diff'erent.  It  is  unnecessary  to  compare  it  with  any  other 
Odontopleurid  that  has  come  under  our  notice. 

Loc.  and  i/or.  — Bowning  Creek,  Parish  Bowning,  Count}' 
Harden:  Lower  Trilobite  bed,  Bowning  Series  (Yass  and  Hume 
beds).     Upper  Silurian. 
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Genus  Bronteus  Goldfuss,  1839. 

(Nova  Acta    Phys.    Med.   Acad.   Csesareye  Carol.  Nat.    Curios., 

xix.,  Pt.l,  1839,  p.360). 

History. — The  tirst  recognition  of  Bronteus  in  Australia  was 
another  of  Mr.  Salter's  determinations.*  Nothing  further  seeins 
to  liave  eventuated  until  De  Koninck  investigated  the  Clarke 
Collection.  He  described  a  new  form  as  B.  goniopdtis,  and 
referred  a  second  to  B.  partschi  Barr.,  from  "  Boree  Cavern."' 
Jenkins  reported  the  discovery  of  a  large  individual  in  his 
Hume  beds  in  1878.  and  subsequently  described  and  figured  it 
in  the  same  year.  He  did  not  apply  a  name,  but  the  figures  are 
good,  and,  with  the  assistance  of  specimens,  enabled  us  to  de- 
scribe it  in  1890  as  B.  jenkinsi.  In  the  meantime,  J.  Mitchell 
had  described  a  small  Bowning  form  as  B.  longispinifex.\  In 
1890,  the  description  of  a  very  large  but  ill-preserved  pygidium 
by  R.  Etheridge  appeared,!  found  by  Mr.  G.  Sweet  at  Delatite, 
Victoria;  this  was  named  Ba'])  enormis.  A  record  of  two  species 
from  the  Lilydale  Limestone  by  Mr.  F.  Chapman,  one  allied  to 
B.  oblongus  Barr.,  and  the  other  to  B.formosus  Barr.,§  described 
in  1915^  under  the  name  of  Goldius  greeiiii  and  G.  cresswelli 
from  Ruddock's  Quarry,  near  Lilydale,  and  Cooper's  Creek, 
Victoria,  respectively, ||  concludes  the  history  of  Bronteus  in 
Australia. 

Corda  divided  this  family  into  three  sections.^  The  reasons 
advanced  for  these  divisions  have  been  considered  by  us,  and  we 
have  elected  to  follow  the  example  of  Barrande,  and  reject  them. 
We  are,  however,  inclined  to  the  opinion  that  Brontei  might  be 
divided  into  sections,  with  some  advantage  to  Science,  but  it  is 
questionable  whether  slight  pygidial  variations  alone  are  suffi- 
cient grounds  on  which  to  form  subgenera. 

*  Clarke,  .Southern  Gold  Fields  N.  S.  Wales,  1860,  p.  286. 
t  For  etymological  reasons,  we  suggest  a  slight  alteration  in  the  specific 
name  of  this  well-marked  Bronteus,  viz.,  B.  /oii!/ispinosii'<. 

:  Etheridge,  Proc.  Roy.  Soc.  Vict.,  v.  (N.S.),  1893,  p.  189,  PI.  xi. 
>;  Chapman,  Report  Austr.  Assoc.  Adv.  8ci.,  xiv.,  1913,  p. 228. 
II  Chapman,  Proc.  Roy.  8oc.  Vict.,  xxviii.  (N.S. ),  1915,  pp.  159  and  160, 
PL  xiv.,  figs.  1,  2,  3,  and  Plate  xvi.,  fig.  17. 

*f  Corda,  Prod.  Mon.  Bohmischen  Trilobiten,  1847,  pp.57,  58. 
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We  also  refuse  to  accept  Mr  Chapman's  substitution  of  Goldius 
for  Bronteas,  believing  the  latter  to  be  too  deeply  engraven  in 
paheontological  literature  for  replacement  by  any  other  term, 
even  if  possessing  priority. 

]3ronteus  mksExMBkinus,*  sp.nov. 
(Plate  xxvi.,  fig. 7.) 

Sp.  Chars.  —  Fi/gidiiim  subsemicircular,  sides  rather  straight 
for  two  thirds  of  length;  most  tumid  centrally,  and  becoming  Hat 
to  slightly  concave  towards  the  border:  articulating  face  straight, 
forming  the  greatest  pygidial  width;  surface  tuberculated  and 
striated:  axis  dome-shaped,  moderately  tumid,  wider  than  the 
pleural  lobes,  articulating  ring  strong;  coarsely  and  irregularly 
tuberculate  ;  axial  furrow  faint,  and  not  continuous  behind  ; 
pleurse  strongly  ridged  along  the  inner  edges  except  in  the  case 
of  the  median  one,  in  which  the  ridge  is  central;  ridges  strongly 
tuberculate,  and  most  pronounced  towards  the  middle  of  their 
len^'th,  disappearing  just  before  the  border  is  reached:  the  tirst 
rib  of  each  lobe  and  the  medial  one  are  straight,  the  others  have 
a  gentle  curve. 

Ql)g — The  only  other  tuberculate  pygidium  of  a  Bronteiis  oc- 
curring in  Australia,  known  to  us,  is  that  uf  Broiiteus  longi- 
spinosus  Mitchell,  but  it  so  widely  differs  from  this  one,  that  to 
compare  them  is  not  necessary.  This  pygidium  is  also  widely 
separated  from  the  typical  Devonian  Bronteus  JiabeUifer,  as  well 
as  from  all  others  known  to  us. 

Since  writing  the  above,  Mr.  Chapman's  description  and  figure 
of  i>.  {Goldius)  cresswelli  have  come  under  our  notice  {loc.  cit., 
ante).  The  two  species  are  apparently  so  dissimilar,  that  a  detail 
of  their  relationship  also  appears  unnecessary.  We  may  point 
out,  however,  that,  in  the  text,  Z>.  {Goldm!<)  cresstuelli  is  said  to 
have  only  six  ribs  on  each  side  of  the  central  one  of  the  pygidium; 
but  his  figure  shows  seven.      Which  is  correct? 

Loc.  and  Hor.  -Molong,  Parish  Bell,  (Jounty  Ashburnham: 
limestone-beds  adjacent  to  Molong.     (IjUpper  Silurian. 


*   ixearjix/SpLi'O'i  :=  southern. 
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Bkonteus  bowningensis,  sp.nov. 
(Plate  xxvi  ,  fig. 6.) 

Sp.  Chars.  —Fyyidinm  :  exact  sliape  unknown;  type  specimen 
smooth,  but  there  is  faint  evidence  of  sparse  gtanulation,  the 
characteristic  striation  of  t}ie  Bronteidte  distinct  (especially  on 
the  axis  and  central  rib),  Hat,  hardly  at  all  tumid:  articulating 
Ijorder  straight,  and  apparently  forming  the  line  of  greatest 
width:  axis  truncate-pyramidal,  slightly  tumid  and  distinctly 
trilobed,  less  wide  than  the  pleural  lobes,  articulating  ring  nar- 
row; axial  grooves  shallow,  distinct  and  continuous  along  each 
side  of  the  central  rib:  pleurae  flat,  wide,  separated  by  relatively 
narrow  sulci,  four  on  each  side  of  central  one,  ridged  near  their 
origin,  central  one  wide,  Hat,  and  depressed 

Obs. — This  pygidium,  though  very  imperfect,  exhibits  features 
so  very  different  from  all  other  Australian  Jirontei  known  to  us, 
that  it  is  needless  to  discuss  them;  and  it  stands  apart  fronj  all 
foreign  species  with  which  we  have  been  able  to  compare  it.  For 
this  reason,  we  venture  to  give  it  speciHc  rank. 

Loc.  and  Hor. — Parish  Bovvning,  County  Harden:  Upper  Tri- 
lobite  beds,  Bowning  Series.      Upper  Silurian. 

Bronteus  molongensls,  sp.nov. 
(Plate  xxvi.,  tig.8.) 

C^eplialon  and  thorax  unknown. 

Sp.  Chars. — /*y_r/ic?i?<m  sub-semielliptic,  width  36mm., length  29 
mm.,  surface  smooth,  bearing  numerous  very  fine,  subcoucentric, 
anastomosing  lines;  greatest  width  at  one-third  of  total  length 
from  the  articulating  border,  which  is  straight,  28  mm.  long,  its 
outer  angles  rounded;  axis(rudimentary)  widely  triangular,  rather 
strongly  inflated,  trilobed,  central  lobe  strongly  arched;  axial 
furrow  shallow,  and  practically  interrupted  by  the  cential  rib, 
which  bifurcates  at  a  point  nearly  two-thirds  of  the  length  from 
the  articulating  border;  this  central  ridge  or  extension  of  the  axis 
is  distinctly  arched  and  slightly  more  prominent  between  the 
rudimentary  axis  and  point  of  bifurcation,  than  are  the  pleural 
ribs;  the  pleurae  are  divided  into  segments  or  ribs,  these  are  moder- 
ately rounded,  wide  and  separated   by  well-defined  furrows  nar- 
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rower  than  the  raised  medial  parts;  both  ridges  and  furrows  dis- 
appear just  before  reaching  the  margin;  the  tirst  lobe  of  each 
pleura  is  distinctly  falcate  and  wider  than  the  others,  the  second 
is  slightly  falcate,  the  others  are  straight. 

06s.— This  is  the  first  Bronteus  with  a  bifurcate  central  pygidial 
rib  to  be  described  from  New  South  Wales.  It  resembles,  in 
some  features,  B.  palifer  Barr.,  B.  anyusticeps  Barr.,  and  B. 
trmisvey^sus  Barr.  With  the  first  of  these,  it  agrees  in  the  char- 
acter of  the  pleural  ribs,  in  having  the  axis  wider  than  the 
pleurie,  wide  valleys  between  the  ribs,  and  in  the  trilobation  of 
the  rudimentary  axis;  but  differs  from  it  in  having  the  bifurcate 
portion  relatively  much  shorter,  the  lower  portion  concave,  and 
in  contour,  itc.  With  B  angusticeps,  it  agrees  in  the  character  of 
the  articulating  border,  and  the  pleural  segments,  but  differs  in 
having  a  much  longer  bifurcation  of  the  central  ridge  or  rib, 
stronger  pleurae,  and  the  axis  wider  than  the  pleurse.  B.  trans- 
versus  Barr.,  agrees  with  our  species  in  contour,  trilobation  of 
the  axis,  and  in  the  relative  length  of  the  bifurcation  of  the 
central  rib,  though  this  does  not  appear  to  be  as  long  as  it  is  in 
ours.  The  axis  in  B.  transversus  is  narrower  than  the  pleurae, 
and  the  whole  tail  is  flat,  instead  of  being  inflated  in  the  anterior 
half  and  concave  in  the  posterior  portion,  as  is  the  case  with 
ours;  but,  between  that  and  the  present  fossil,  there  is  little 
other  relationship. 

Loc.  and  Uor. — Molong,  Parish  Bell,  County  Ashburnham: 
Molong  Limestone.     (?)Upper  Silurian. 

Bronteus  angusticaudatus,  sp.nov. 
(Plate  XX vi.,  tigs.9,  10.) 
Sp.  Chay^s. — Pygldiutn':  length  and  width  practically  equal, 
upper  surface  smooth,  undersurface  distinctly  covered  with  con- 
centric striae,  gently  convex  medially  and  subconcave  towards  the 
margin:  axis  ill-defined,  gently  tumid;  axial  grooves  very  faint;  arti- 
cular border  straight,  reaching  nearly  to  the  lateral  angles,  which 
are  slightly  rounded;  pleurae  consist  of  six  ribs  on  each  side  of  the 
central  one,  separated  by  distinct  sulci,  less  than  half  the  width 
of  the  ribs,  and  becoming  effaced  just  before  reaching  the  margin; 
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all  the  ribs  are  gently  convex,  but  vanish  before  the  margin  is 
reached,  thus  forming  a  well-defined  border. 

Obs. — This  pygidium  is  clearly  separable  from  all  other  similar 
portions  of  Hrontei,  except  Chapman's  Brontens  {Goldius)  cress- 
we/Ji*  but  this  belongs  to  a  different  type  — tuberculate.  Its 
narrow  and  elongate  shape  makes  it  quite  singular. 

We  are  indebted  to  Mr.  C.  Siissmilch  for  the  privilege  of 
describing  this  species. 

Loc.  and  //or. — Oaky  Creek,  Parish  Barton,  County  Asliburn- 
ham  (Siissmilch).     (?)Upper  ^Silurian. 

Genus  Lichas   Dalman,  1826. 
(Kongl.  Vet.  Akad.  Handl.  Stockholm,  1826,  p.278.) 

History. — Hitherto  Lichas  has  been  represented  in  Australia 
by  two  well-marked  species — L.  australis  McCoy,  and  L.  pahnata 
var.  sinuata  Ratte,  to  which  may  be  added  an  indicated  species 
by  de  Koninck. 

The  first  of  these  was  described  by  Sir  F.  McCoy  in  1876, 
from  specimens  from  the  Upper  Silurian  rocks  at  the  junction 
of  the  Woori-Yallock  Creek  and  Yarra  River.  Mr.  Rattes 
trilobite,  originally  figured  as  L.  sinuata,  is  of  great  interest 
from  its  locality.  Ratte  remarked  on  its  close  relation  to  the 
Bohemian  L.  palmata  Barr.,  and,  in  a  subsequent  paper,  adopted 
Barrande's  specific  name,  adding  his  own  in  a  varietal  sense. 

De  Koninck's  Lichas,  fi'om  Rock  Flat  Creek,  which  takes  its 
place  as  the  second  reference  in  chronological  order,  was  too 
imperfect  for  determination,  but  on  account  of  the  irregularity 
of  its  general  sculpture,  he  also  called  attention  to  Z.  palmata. 
One  of  us  recorded,  in  error,  the  occurrence  of  Lichas  from  the 
Bowning  area  {loc.  cit.,  ante). 

Mr.  F.  Chapman  records  L.  au^tralis  in  his  list  of  Victorian 
Trilobites.t 

Section  Acanthopygk  Corda,  1847. 
(Prod.  Mon.  Bohmischen  Trilobiten.  1847,  p.  144). 

One  segmental  lobe  on  each  side  of  the  glabella. 


*  Chapman,  Proc.  Roy.  8oc.  Vict.,  xxviii.  (N.S.),  Pt.l,  1915,  p.  160,  PI. 
16,  tig.  17. 

'  t  Cliiipmau,  llepoit  Austr.  Assoc.  Adv.  8ci.,  xiv.,  lOlo,  p. 229. 
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ACANTHOPYGE    AUSTRALIS  McCov,  Sp. 

Lichax  nusf.rnlis  McCoy,  Geol.  Survey  Vict.,  Dec.  iii.,  1876, 
p. 18,  Pl.xxii.,  fig.ll. 

06s.— McCoy  pointed  out  the  near  relation  of  this,  C.  ho.nerl 
Barr.,  a  Bohemian  species. 

Loc.  mid  Hot. — Junction  of  Woori-Yallock  Creek  witli  Yarra 
River,  Victoria.  Upper  Silurian  (National  Museum,  Mel- 
bourne). 

Section  Corydocephalus  Corda.  1847. 
(^Prod.  Mon.  Bohmischen  TriJobiten,  1847,  p.  139). 
Two  highl}'  segmental  lobes  on  each  side  of  the  glabella. 

CORYDX)CEPHALUS    PALMATA    var.  SINUATA  Ratte. 

Licltas  siiiitata  Ratte,  Proc.  Linn.  Soc.  N.  S.  Wales,  i.  (2),Pt. 
iv.,  p.l065,  1887,  PI.  XV.,  fig. 15.  Lichan  pabntUa  var.  sitiuata 
Ratte,  loc.  cit.,  ii.  (2),  Pt.  i.,  p. 95,  PI.  i.,  fig  6. 

Obs.  — The  name  given  by  Mr.  Ratte  was  founded  on  a  pygidium 
figured  but  hardly  described.  He  contented  himself  with  call- 
ing attention  to  its  resemblance  to  the  pygidium  of  Lichas 
fiihuata  Barr.,  in  consequence  of  the  existence  of  "deep  sinuses 
situated  at  the  posterior  angles  of  the  four  lateral  i-ibs  of  the 
pygidium.'  Lichas  palmata  Barr.,  clearly  falls  within  the  Sec- 
tion Corydocephalds  Corda,  but  until  the  remainder  of  Rattes 
trilobite  is  discovered,  the  reference  of  the  pygidium  in  question 
to  this  section  must  be  regarded  as  purely  provisional.  At  the 
same  time,  it  is  of  considerable  interest  to  us,  being  one  of  the 
few  trilobites  from  any  of  our  Cave  limestones. 

De  Koiiincks  ill-preserved  Lichas  horn  Rock  Flat  Creek*  may 
belong  here. 

L.oc.  and  //o/'. —Wellington  Caves,  N.  S.  Wales.  (?)Upper 
Silurian  (Australian  Museum). 

APPENDIX. 
Genus  Tri  NUCLEUS  Lhud,  1699. 
(Lith.  Brit.  I(;hnographia,  1699,  p.52). 
Obs. —^^ At  Burragood,''  said  Clarke,   "  the  genera  of  Trilobites 


De  Koninck,  Foss.  Pal.  Nouv.  Galles  du  Sud,  Pt.  i.,  1876,  p.o't 
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are  chiefly  JVinudeus  and  Asaphus.  Mr.  Macleay  lias  done  me 
the  honour  of  calling  one  of  the  former  after  its  finder,  T.  Clar'kei.'' 
Again: — "  'J'he  existence  of  Tiinuclei  at  Yarralumla,  and  especi- 
ally of  one  species  which  I  cannot  separate  from  2\  Carnctaci,  is 
an  important  fact  which  must  not  be  lost  sight  of."'* 

We  have  never  had  the  good  fortune  to  see  an  example  of  this 
interesting  genus  from  the  Silurian  rocks  of  the  Continent,  but 
the  thought  has  on  several  occasions  crossed  our  minds,  whether 
or  no  examples  of  Harpes  were  mistaken  for  it  by  Messrs  Clarke 
and  Macleay. 

Genus  Asaphus  Krongniart,  1822. 
(Hist.  Nat.  Crust.  Foss.,  1822,  p. 17). 
0/m\  — Bevond  Clarke's  casual  remark  quoted  above,  nothing 
is  known  of  the  presence  of  this  genus  in  the  Silurian  rocks  of 
Australia,  but  from  the  "Despatch  Limestone"  of  Zeelian,  Tas- 
mania, a  single  small  pygidium  was  obtained  '' sufliciently  well 
preserved  to  show  the  presence  of  the  genus  in  these  locks,  and 
no  more."t 

Genus  Amphion  Pander,  1831. 

('Beitrage  Geog.  Russisch.  Reiches,  1831,  p.  139). 

Obs  — Under  the  name  of  A.(\)  hrevispinus^  one  of  us  described 

two  small  pygidia  from  the   "  Despatch  Limestone"  at  Zeehan, 

Tasmania,  believed   to  be  allied  to  the  l^Y\t\&\\  A.  pseudoarticu- 

latus  Portlock.i      The  genus  is  unknown  in  Australia. 

Genus  I  l  l  .e  n  u  s  Dal  man,  1826. 
(Kongl.  Vet.  Akad.  Hand!.  Stockhohn,  1826,  p.248). 
History. — The  history  of  this  genus  is  comprised  within  that 
of  two  species,  one  purely  Australian,  the  other  both  Australian 
and  Tasmanian.  The  former  is  a  pygidium  recorded  by  De 
Koninck  from  "  Boree  Cavern,  '  provisionally  referred  to  /,  ivnh- 
lenbergi  Barr.g    The  second  species,  I.  johiistoiii,  was  established 

*  Clarke,  Quart.  Journ.  Geol.  Soc,  iv.,  1848,  pp.64,  66. 
t  Etheridge,  Tasmania,  Kept.  Secy.  Mines  for  1895-6(1896),  p.  xiii.,  PI. 
fig.  2. 

t  Etheridge,  Tasmania,  Rept.  Seey.  Mines  for  189.J-0. 
g  De  Koninck,  Foss.  Pal.  Nouv.  Gailes  du  Sud,  Pt.  1.  117«,  p. 46. 
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in  the  first  instance  for  a  cephalon  occurring  again  in  the  "  De- 
spatch Limestone"'  at  Zeehan,*  and  the  name  adopted  foranotlier 
cephalon  from  near  Orange. t 

Genus  Homalonotus  Koenig,  1820. 
/Icones  Foss.  Sectiles,  1820,  p. 4). 

Hi.sfori/. — To  Mr.  T.  Harrison,  we  owe  the  tirst  notice  of  this 
genus  ill  Australia,  as  Homalononotus  del'phinoce'phalas,  presum- 
ably of  Green,;  and  found  at  Moonee  Ponds,  near  Melbourne. 
This  was  subsequently  described  by  Prof.  McCoy  as  H.  harj-isoni-^ 
at  the  same  time  he  referred  to  its  close  relation  to  the  American 
and  European  H.  delphinocephahis  Green,  but  gives  a  different 
locality — "Royal  Park,  Flemington."  It  appertains  to  the 
Section  Trimerus  Green. jj 

Mr.  C.  Jenkins  mentioned  Homahuohis  siS  one  oi  the  trilobites 
occurring  in  the  Hume  beds  of  the  Yass  River,1Ibut  which  is  not 
of  the  characteristic  type.  Although  the  figure  given  is  very 
unsatisfactory,  we  venture  to  suggest  that  it  represents  a  Ptero- 
pod,  of  the  Bowning  beds,  and  not  the  remains  of  a  trilobite 
at  all. 

Mr.  F.  Chapman  described  and  figured  a  Homalonotus  under 
the  name  U.  vomer,**  from  Wandong,  Victoria. 

In  New  South  Wales,  we  have  never  met  with  a  specimen 
which  could  with  certainty  be  referred  to  this  genus.  One  of 
us  (Mitchell)  saw  the  original  fossil  referred  to  Homalonotus,  and 
figured  by  Jenkins (Zoc.ci^.),  but  cannot  confirm  the  determination. 

Genus  Onychopyge  H.  Woodward,   1880. 
(Geol.  Mag.,  vii.,  dec.  ii.,  1880,  pi)?). 
Under  the  name  of  Onychopyge  liversidgei,  Dr.  H.  Woodward 

*  Etheridge,   Tasmania,   Kept.    8ecj\   Mines  for  1895-6  (1896),   p.  xiv.. 
PI.  fig.  3. 
t  Etheridge,  Rec.  Geol.  Survey  X.  S.  Wales,  viii..  Ft.  4,  p.  319,  figs.l,  "2. 
X  Harrison,  Trans.  Roy.  See.  Vict.,  vii.,  1866,  p. 17. 
^  McCoy,  Geol.  Survey  Vict.,  Dec.  iii.,  1876,  p.  19,  PI.  xxiii.,  tig. 11. 
1  Green,  Men.  Tril.  N.  America,  1832. 
11  Jenkins,   Proe.   Linn.  Soc.    N.  S.  Wales,  iii.,  Pt.  i.,  1878,  pp.  26,  30  ; 
ibid.,  Pt.  iii.,  1878,  p.221,  PI.  17,  lig.l. 

**  Chapman,  Proc.  Roy.  Soc.  Vict.,  xxiv.  (N.S.),  Pt.  ii.,  1911,  pp.298-9, 
Pi.  iii.,  tigs.2,  3. 
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described  a  new  and  remarkable  trilobite  from  tlie  Bombala  Dis- 
trict of  New  8outh  Wales,  probably  of  Silurian  age.  The 
material  used  by  Dr.  Woodward,  for  his  description  of  this  new 
form,  was  brought  under  his  notice  by  one  of  us  (Etheridge),  but 
no  specimen  of  the  above  has  since  been  seen. 

(jlenus  N  o  T  A  s  A  p  H  u  s  J.  W.  Gregory,  1903. 
(Proc.  Roy.  Soc.  Vict.,  xv.  (N.8.),  Pt.  ii.,  1903,  p.l55). 
Prof.  J.  W.  Gregory  described   one   form   of  this  new   genus 
under  the  name   Notasaphus  feryusoiii.      This  is  unknown  to  us 
as  a  New  South  Wales  species. 

Genus  C  Y  P  H  A  s  P  I  s    P)urmeister,  1843. 
(Organ.  Trilobiten,  1843,  p.l03). 
Cyphaspis  lilydalensis  Chapman. 
Cyphdspis  HJydalennis  Chapman,  Proc.  Roy.  Soc.  \'ict.,  xxviii. 
(N.S.),  Pt.  i.,  1915,  p.l63,  PI.  xix.,  fig. 6,  and  PI.  xvi.,  fig. 19. 

Wilson "s  Quarry,  near  Lilydale,  Victoria.     Not  known  to  occur 
in  New  South  Wales. 

Genus  P  It  o  E  T  u  s   Steininger. 
(Mem.  Soc.  Geol.  France,  i.,  p.35o). 
Proetus  (Forbesia)  euryceps  McCoy. 
Forbesia  euryceps  McCoy,  Prod.  Pal.  Vict.,  Dec.iii.,  1876,  p. 17, 
PI.  xxii.,  figs.lO,  10a. 

Proetus  euryceps  Chdi^m'AX].,  Proc.  Roy.  Soc.  Vict.,  xxviii. (N.S.), 
Pt.  i,  1915,  p.l61,  PL  xiv.,  fig.4. 

Not  known  to  us  from  New  South  Wales. 


EXPLANATION  OF  PLATES  XXIV.-XXVII. 
Plate  xxiv. 
Calymene  australiff  E.  &  M. 
Fig.  1. — A   nearly   perfect  specimen,    except  for  the  absence  of  the  free 
cheeks,  showing  the  four  lateral  glabella-furrows,  and  the  nodules 
of  the  axial  rings  very  distinctly. 
Fig. 2. — An  almost  perfect  cephalon,  showing  the  four  lateral  furroMs  of 
the  glabella,  position   of  the  eyes,  facial  sutures,  and   the   normal 
outline;  (.slightly  less  than  natural  size). 
Fig.3. — Another  cephalon  with  the  free  cheek  in  position,  exhibiting  well 
the  pig-snouted  labruni,  etc. ;  (reduced). 
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Fig. 4. — Cephalon  without  the  free  cheeks,    showing  a    rather  thin    and 

straight  frontal  border, 
Fig.o. — Cephalon  with   the  test    preserved,    exhibiting    the   granulation  ; 

(reduced). 
Fig. 6. — Portion  of  a  cephalon  showing  the  four  lateral  glabella-furrows; 

(reduced). 
Fig. 7. — Pj'gidium   showing   the  normal  form,    the   strong  arching  of  tiie 

anterior  axial  rings,  the  arching  imargination  centrally'  in  the  pos- 
terior border,  and  granulation. 

Calymene  diuri  E.  &  M. 
Fig.8. — A  verj'  large  pygidium  with  a  few  somites  attached,  showing  well 

the  features  referred  to  in  the  text. 

Calymene  aui^tra/ls  E.  &  M. 
Fig. 9. — A  perfect  specimen  contorted  and  flattened,  showing  subquadrate 

or  subfusiform  shape  assumed  by  the  pygidium  when  it  has  lieen 

depressed  by  pressure. 

Crotalocephalus  silrerdaleim.^  E.  &  AI. 
Fig.  10. — Fragmentary  pygidium  of  a  Crotalocfphalu.s,  assumed  to  belong 

to  tills  species. 

(Photos  by  C.  Glutton. ) 

Plate  XXV. 

Crota/ocepha/us  nlrerdalen-^i-^  E.  &  M. 

Fig.  1. — A  fairlj' good  cephalon   and  thorax  of  a  specimen,  three-fourths 

mature,  exhibiting,  on  the  right,  genal  spine  and  general  features 

of  those  parts.     (Coll.  Mitchell). 

Fig.2. — Portion  of  a  cephalon  of  a  mature  individual,  which  probably  had 

a  length  of  10  cm.      (Coll.  Mitchell). 
Fig. 3. — A  well-preserved,  perfect  cephalon,  except  for  the  absence  of  the 
free  cheeks.      (Coll.  Mitchell). 

Crotalocephalns  .scn/pfn-^  E.  &  M. 
Fig.  4, — Almost  complete  pj'gidium.     Probably  the  one  figured  by  Jenkins. 

(Coll.  Sydnej"^  Universitj')- 
Fig.o. — Four  somites  of  a  tliorax  exhibiting  the  rugged  sculpturing,  the 
stronglj'  arched  axial  rings,   and   some  of  the  pleural  spines  verj- 
clearly.     (Coll.  Mitchell). 
Fig.fj. — An  imperfect  pygidium  showing  one  perfect  pleural  spine. 
Figs.  7,  8. — Imperfect  cephalons,  assumed  to  belong  to  the  same  species  as 
represented  bj^  Figs. 4,  5,  and  0.      (Coll.  Mitchell). 
C/'Ota/ocepha/uH  dlrerdahnM><  E.  &  M. 
Fig.9. — A  squeeze  from  the  cover  of  Fig.  1,  showing  the  ornamentaticjn  on 
the  fixed  cheeks  very  plainlj'.     (Coll.  Mitchell). 
(Photos  by  C.  Clutton). 
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Plate  xxvi. 

SphiVi'exochiis  minis  Beyrich. 

Fig.  1. — A  small,  nearly  complete  specimen.      (Coll.   Sydnej'  Univeisitj'). 

This  is  probably  tlie  specimen  figured  hy  C.  Jenkins  (lor.  cif.,  ante). 

Fig.2. — Thorax  and  pygidium,  with  a  detached  free  cheek  and  hypostome 

on  the  right.     (Coll.  Mitchell). 
Fig. 3. — A  rather  imperfect  individual.      (Coll.  Mitchell). 
Fig. 4. — A  rather  large  cephalon;  depressed.     (Coll.  Mitchell). 
Fig.-l. — Cephalon  exhibiting  normal  tumidity. 

Bronte  us  howninf/ensis  E.  &  M. 
Fig. 6. — Imperfect  pygidium,  showing  specific  features  very  clearly.     (Coll. 
Mitchell). 

Brontens  mesemhrinu.'i  E.  &  M. 
Fig. 7. — A  complete  pygidium.     (Coll.  Mitchell). 

Brontens  mohngensis  E.  &  M. 
Fig. 8. — Pygidium  almost  complete.      (Coll.  Mitchell). 
Brontens  awpisticaifdatus  E.  &  M. 
Fig. 9. — Portion  of  a  pygidium,  showing  the  ill-defined  axis,  axial  furrows, 

and  pleural  features  verj'  well.     (Coll.  Sydney  Technical  College). 
Fig.  10. — The  complete  pygidium  with  only  a  part  of  the  test  on,  exhibit- 
ing the  relativelj'long  and  narrow  outline.     (Coll.  Sydney  Technical 
College). 

CrotalocephaJns  scnJ'ptn<i  E.  &  M. 
Fig.  11. — Cephalon  without  free  cheeks.     (Coll.  Sydney  Tecimical  College). 

Bonnyongia  boirningensis  E.  &  M. 
Fig.  12. — A  nearlj' perfect  head,  and  portions  of  five  somites  of  the  thorax. 
The  head  shows  the  two  tuberculate  spine-scars  in  front  of  the  neck- 
ring,  and  other  specific  features.  (Coll.  Mitchell). 
Fig.  13. — A  younger  specimen,  showing  neck-ring  and  furrow  plainh'.  anil 
the  obsolescence  of  the  latter  mediallj'.  Features  liave  been  inked 
in.     (Coll.  Mitchell). 

(Photos  by  C.  Clutton  and  J.  Mitchell). 

Plate  xxvii. 
Calymene  anstralis  E.  &  M. 
Fig.  1. — A  specimen  showing  the  nodules  at  the  bases  of  tlie  axial  rings 
very  distinctly.      (Coll.  Mitchell). 

Harpes  trimicfeoides  E.  &  M. 
Fig.*2. — A  very  fine,   mature  specimen,    showing   twenty    to    twenty-one 

somites;  (  xf).      (Coll.  Mitchell). 
Fig.  .3. — Cephalon   showing  the   eyes,    glabella,    and    ornamentation    veiy 
clearl\'  under  magnifying  glass;  (slightly  enlarged).    (Coll.  Mitchell). 

37 
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Fig. 4. — A  complete  individual,  except  for  the  absence  of  tail,  showing  the 
genal  horns  reaching  beyond  the  tail;  (  x  y-;  about).   (Coll.  Mitchell). 

Fig, 5, — A  very  fine  fragment  showing  twenty-one  somites  on  the  thorax; 
(  X  V-;  about).     (Coll.  Mitchell). 

Staurocephalu,^  mnrchi.^oni  Barr. 

Fig. 6. — Cephalon  of  a  mature  specimen,  showing  the  ornamentation  dis- 
tinctly; (  X  f ).     (Coll.  Mitchell). 

Fig. 7. — Cephalon  and  thorax.      Cephalon  incomplete.      (Coll.  Mitchell). 

Fig.8. — Thorax  and  pygidium,  showing  structural  features  verj'  clearlj'; 
(enlarged).     (Coll.  Mitchell). 

Fig.  9. — Cephalon  nearly  perfect,  showing  ornamentation  of  the  frontal 
lobe  of  the  glabella;  (slightly  enlarged).     (Coll.  Mitchell). 

Fig.  10. — A  drawing  of  the  specimen  represented  in  figure  9;  (much  en- 
larged).    (Coll.  Mitchell). 

Fig.  11. — A  nearly  perfect  specimen;  (much  enlarged).      (Coll.  Mitchell). 
Calymene  duni  E.  &  M. 

Fig.  12. — A  nearly  perfect  pygidium,  showing  the  bifurcate  distal  end  of 
the  pleural  ribs,  etc.  (Coll.  Geological  and  Mining  Museum,  Dept. 
of  Mines,  Sj^dney). 

Staurocephalus  murchi^oni  Barr. 

Fig.  13. — Almost  perfect  specimen;  (slightly  enlarged).  Fig.  11  is  an 
enlarged  drawdng. 

Bounyonyia  boivningensis  E.  &  M. 

Fig.  14. — A  photo,  in  which  the  features  are  intensified  and  restored. 
(Photos  by  C.  Glutton  and  J.  Mitchell). 
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ORDINARY  MONTHLY  MEETING. 

October  31st,   1917. 

Dr.  H.  G.  Chapman,  President,  in  the  Chair. 

The  President  announced  that  the  Council  was  prepared  to 
receive  applications  for  four  Linnean  Macleay  Fellowships, 
tenable  for  one  year  from  April  1st,  1918,  from  qualified  Candi- 
dates. Applications  should  be  lodged  with  the  Secretary,  who 
would  afford  all  necessary  information  to  intending  Candidates, 
not  later  than  30th  November,  1917. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (26th  September,  1917),  amounting  to  47 
Parts  or  Nos.,  10  Bulletins,  one  Report,  and  6  Pamphlets,  re- 
ceived from  33  Societies,  etc.,  and  two  private  donors,  were  laid 
upon  the  table 

NOTES    AND    EXHIBITS. 

Mr.  Fred  Turner  exhibited  a  specimen  of  Tecoma  jaaminoides 
Lindley,  var.  amabilis  Turner,  from  the  garden  of  Mr.  G.  Fin  lay, 
Chatswood.  This  lovely  pink-flowering  variety  has  rather 
smaller  leaves,  leaflets,  and  flowers  than  the  typical  form.  The 
corolla  is  velutinous,  the  inside  of  the  tube  is  deep  red,  and 
densely  bearded  with  short  hairs.  The  origin  of  the  plant  is  not 
known,  but  it  is  thought  to  have  been  brought  from  the  Clarence 
River.  There  are  two  plants  of  this  variety  growing  in  different 
parts  of  Chatswood.  Another  garden-variety,  var.  albiflora 
Guilfoyle  (Catalogue  of  Plants,  Botanic  Gardens,  Melbourne, 
p.  157,  1883)  is  also  a  desirable  addition  to  a  garden. 

Mr.  Froggatt  exhibited  a  new  and  remarkableWax-Scale 
(Ceroplastes,  n.sp.),  discovered  at  Kinkori  Pviver,  New  Guinea, 
by  Mr.  George  H.  Murray.  —Also,  for  Archdeacon  Haviland, 
of  Cobar,  a  perforated  nodule  of  sandstone,  taken  from  an  ants" 
nest,  which  was  utilised  by  the  ants  as  an  entrance  to  the  nest. 
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Mr,  A.  A.  Hamilton  showed  a  series  of  botanical  specimens 
collected  in  Egypt  and  Palestine,  by  Mr.  W.  M.  Carne,  a  Mem- 
ber, while  serving  with  the  Australian  Imperial  Forces. 

Mr.  E.  Cheel  exhibited — Fresh,  flowering-specimens  of  two 
hybrid  Callistemons  raised  from  seed  received  from  a  European 
seedsman,  under  the  names  of  C.  amoenus,  and  C.  lanceolatus 
var.  lilacina;  the  first  with  filaments  of  a  purplish-garnet  colour 
(not  yellowish,  as  figured  by  Lemaire,  in  Illust.  Hortic,  vii., 
t.247);  the  second  with  creamy-white  filaments  (not  (a)  deep 
carmine- violet  to  reddish-violet  or  pure  mauve,  or  (6)  reddish- 
purple— as  in  other  plants  from  the  same  batch  of  seedlings, 
recorded  in  these  Proceedings,  1916,  p.219). — Examples  of  the 
rare  occurrence  of  a  solitary,  small  bracteole,  or  of  a  pair  of 
bracteoles,  at  the  base  of  the  flower,  in  addition  to  the  bract, 
in  a  hybrid  Callistemon  (C.  acuminatiis  x  C.  lanceolatus). — 
Specimens  of  an  introduced  weed,  Linaria  Pellisseria'na  Mill., 
commonly  called  ''Billy  Goats,"  collected  at  Albury,  N.S.W.(A. 
H.  Patterson). 

Miss  Hynes  showed  examples  of — a  white-flowered  variety  of 
Epacris  longijlora  Cav.;  fasciation  of  the  stem  in  Antirrhiiium'y 
synanthic  flowers  of  Digitalis:  and  spikes  of  a  form  of  CalHste- 
mon  linearis  with  the  filaments  greenish,  crimson,  or  of  inter- 
mediate tints,  on  portions  of  the  same  plant. 

The  Secretary  communicated  particulars  of  some  recently  dis- 
covered. Aboriginal  carvings  on  a  flat  rock,  near  Palm  Beach, 
north  of  Manly  (furnished  by  the  Secretary  of  the  Barrenjoy 
Company,  Ltd.). 

Dr.  H.  G.  Chapman  exhibited — A  sample  of  an  extract  of  the 
pancreas  of  the  ox,  made  with  chloroform-water;  and  showed 
tubes  illustrating  the  coagulative  action  of  this  extract  on  milk 
in  neutral  or  acid  solutions;  and  the  absence  of  such  action  in 
alkaline  solution.  —  An  example  of  synanthic  flowers  of  Fuchsia 
(the  fusion  including  the  petioles),  received  from  Mr.  J.  T.  Kelly, 
of  Bur  wood. 
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AUSTRALIAN  TABAXIDyE[BiPTVAiA].     No.  iii.* 
By  Frank  H.  Taylor,  F.E.S. 

(From  the  Australian  ListilnU'  of  Tropical  MeAichiP.,  Toioisville.) 
fPlate  xxviii.) 

The  Tabanid?e  comprising  tlie  subject-matter  of  this  paper 
were  mainly  received  from  Dr.  Hamlyn  Harris,  Director  of  the 
Queensland  Museum,  whom  I  wish  to  thank  for  giving  me  the 
opportunity  to  study  these  forms. 

One  new  genus  and  ten  new  species  are  described,  and  are  dis- 
tributed in  the  following  genera — Pelecorhy7Lchus  {one),  Diatomi- 
neura  (one),  Palimmeeomyia  (g.  et  sp.n.),  Silvius  (two),  Cceno- 
prosopoii  (one),  and  Tabanus  (four). 

The  disposition  of  the  type-specimens  is  noted  in  the  text. 

Subfamily  Pangonin^e. 
Pelecorhynchus  maculipennis  Macquart. 
Dipt.  Exot.,   Supp].,  iv.,  p.332,  PI.  ii.,  fig. 6  (1850);  Ricardo, 
Ann.  Mag.  Nat.  Hist,  (8),  v.,  p.403(1910). 

//«6.  — Queensland  :  Stradbroke  Island  (H.  Hacker;  Sept., 
1915). 

Pelecorhynchus  fusconiger  Walker. 
List.  Dipt.,  i.,  p.l92  (1848)  [Silvius]:  v.,  Suppl.  i.,  p.267  (1854) 
[Dasybasis];  Ricardo,  Ann.  Mag.  Nat.  Hist.,  (8),  v  ,  p. 407  (1910). 
Hab.—Q.:  Stradbroke  Island  (H.  Hacker;  Sept.,  1915). 

Pelecorhynchus  mirabilis,  sp.n. 
(Plate  xxviii.,  fig.l). 
Length,  ^,  10'75-ll-5;  9,  11  :   width  of  head,  ^,  4;  9,  3-75: 
length  of  wing,  ^,  10-25;  9,  10  mm. 

A  striking  species  owing  to  the  brightly  coloured  abdomen  in 


*  Continued  from  Vol.  xli.,  p.  762,  1916(1917). 
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the  $,  while  that  of  the  ^  is  dark  chocolate-brown,  with  paired 
spots.  Legs  black,  tarsi  pale,  wings  with  prominent  brown 
markings.     Eyes  of  ^  not  contiguous. 

(J.  ^e«o?  clothed  with  grey  pubescence,  with  two  brown  stripes, 
groove  beneath  antennse  deep  brown,  clothed  with  long,  erect, 
black  hairs:  front  broad,  brown,  with  a  narrow  grey  streak  on 
either  side  and  above  the  antennae,  clothed  with  long,  erect,  black 
hairs;  ocellar  triangle  black,  ocelli  pale,  prominent;  antennae 
subulated,  first  joint  black,  with  long,  black  hairs;  second  joint 
yellowish,  about  two-thirds  the  length  of  first,  with  scattered, 
short,  black  hairs;  third  joint  orange-rufous,  with  eight  divisions; 
palpi  black,  apex  reddish,  sparsely  clothed  with  black  hairs; 
proboscis  black,  short;  beard  white;  eyes  black,  7iot  contiguous. 

2'horax  with  a  broad,  median,  dark  chocolate-brown  stripe 
with  a  brown  wedge-shaped  stripe  in  it  from  the  anterior  margin 
to  the  middle,  outside  the  chocolate-brown  stripe  is  a  grey  one, 
then  another  dark  chocolate-brown  stripe  toward  the  lateral 
margin,  the  rest  of  the  thorax  olive-citrine,  pubescence  black, 
erect;  scutellum  greyish  laterally,  the  rest  dark  chocolate-brown, 
pubescence  black,  erect,  posterior  margin  with  black  hairs  in  the 
middle,  pale  laterally;  pleurae  black,  with  pale  pubescence,  two 
white  hair-tufts  at  the  wing-roots. 

Abdomen  dark  chocolate-brown;  first  segment  with  two,  large, 
submedian,  olive-citrine  spots;  segments  two  to  four  with  smaller, 
submedian,  apical,  olive-citrine  spots;  lateral  borders  of  first  to 
third  segments  with  white  hairs,  the  rest  with  black  ones;  geni- 
talia shining  black,  reddish  at  the  apex;  venter  black,  with  traces 
of  grey  tomentum. 

Legs:  coxae  black,  with  pale  pubescence;  femora  shining  black, 
with  long,  black  pubescence;  fore  and  mid  with  pale  pubescence 
also,  knee-spots  pale,  fore-  and  mid-tibiae  yellowish,  with  dense 
black  pubescence;  first  with  golden  pubescence  beneath,  hind 
tibiae  reddish-brown,  with  dense  black  pubescence;  tarsi  yellow, 
pubescence  golden;  spurs  on  mid-  and  hind-tibiae  yellowish,  pro- 
minent. 

Witigs  with  a  sloping,  brown  band  from  the  first  longitudinal 
vein  to  the  base  of  the  discal  cell,  the  apex  of   the  latter  and 
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apex  of  wing  clouded-brown,  rest  of  wing  light  brown:  veins 
dark  brown,  subcostal  cell  yellow;  halteres  with  base  of  stem 
reddish,  rest  dark  brown. 

9.  Head  similar  to  $\  thorax  with  a  narrow,  dark,  brownish- 
olive  stripe,  then  a  creamy-white  along  the  median,  dark  choco- 
late-brown stripe;  the  olive-citrine  colour  of  the  ^  gives  place  to 
dark  brownish-olive  on  the  thorax. 

Abdometi  blackish-brown  laterally,  and  a  median  chocolate- 
brown  stripe,  which  does  not  reach  the  posterior  margins  of  the 
segments,  rest  of  the  dorsum  bright  orange-rufous,  pubescence 
black  and  orange-rufous  respectively,  lateral  pubescence  as  in  ^. 

Legs  as  in  ^,  except  the  hind-tibiae,  which  are  black.  Wi7igs 
as  in  (J. 

Hab.  —  Q.:  Stradbroke  Island  (H.  Hacker);  Brisbane  (F.  H. 
Taylor). 

Type  9  i»  the  Queensland  Museum,  type  ^  in  the  Institute 
Collection. 

A  species  well-defined  by  its  markings  and  colour.  That  the 
(J  and  9  represent  one  species  is  beyond  all  doubt,  as  Mr.  Hacker 
has  taken  them  in  coitu.  It  is  remarkable  that,  in  the  male, 
the  eyes  are  not  continuous.  Beyond  this,  I  can,  at  present,  find 
no  tangible  reason  for  separating  this  species  from  Pelecorhynchus, 
but  when  specimens  of  P.  maculipennis  Macq.,  and  F.fusconiger 
Walker,  are  available,  their  genitalia  will  be  compared.  P. 
mirahilis  conforms  to  the  genus  Pelecorhynchus  in  having  a 
hatchet-shaped  proboscis,  the  curved  anal  vein  of  the  wing,  open 
anal  cell,  and  the  subulated  antennae. 

Erephopsis  gibbula  Walker. 

List.  Dipt.,  i.,  p.l40(1848);  Ricardo,  Ann.  Mag.  Nat.  Hist., 
(8),  xix.,  p.210(1917). 

Hab.-Q.:  Brisbane  (H.  Hacker;  Sept.,  1916). 

Diatomineura  auriflua  Donovan. 

Gen.  lUustr.  Ent    Hym.  et  Dipt.  (1805)  [Tabanus]  ;  Ricardo, 
Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.27  (1915). 
Hab.—Qj  Brisbane  (H.  Hacker;  Oct.,  1916). 
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DiAToMINEURA    TESTACEA    Macquart. 

Dipt.  Exot.,  i.,  p.  103  (1838);  Riuardo,  Ann.  Mag.  Nat.  Hist., 
(8),  xvi.,  p.31(1915). 

Hab.—Q.:  Brisbane  (H.  Hacker;  Sept.,  1916). 

DiATOMiNEURA   PULCHRA  Ricardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.35(19l5). 
Bab.  —  Q.:  Toowoomba. 

DiATOMiNEURA    MONTANA  Ricardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.34  (1915). 
Hab.-M.H.W.:  Ebor. 

DiATOMiNEURA  AURIPLBURA,  sp.n. 

Length,  ^,  11;  ^,  11-5:  length  of  proboscis,  ^,  O'o;  $,  4:  width 
of  head,  (J,  4;  9,  4:  length  of  wing,  ^,  11-25;  9,  11  mm. 

(J.  Head:  face  dusky,  clothed  with  grey  tomentum  and  long, 
golden  and  scattered,  black  pubescence;  palpi  dark  reddish-brown, 
tapering  to  a  blunt  point,  clothed  with  gr^y  tomentum,  with  long 
golden  hairs  above,  and  black  ones  on  the  sides  and  beneath, 
with  a  moderately  deep,  lateral,  apical  groove,  reddish  in  colour; 
antennae  with  first  two  joints  dull  reddish-yellow,  with  grey 
tomentum,  and  densely  clothed  with  long,  black  hairs;  third 
bright  reddish-yellow,  apex  darker,  with  a  few  black  hairs  at  the 
tip;  eyes  black,  pubescence  pale,  dense  and  fairly  long;  ocellar 
triangle  black,  with  long  black  hairs,  ocelli  reddish;  proboscis 
black,  long 

Thorax  dark  chocolate-brown,  with  long,  Ijlack,  erect  pubes- 
cence mixed  with  scanty  yellowish  hairs  more  pronounced  on 
the  anterior  and  posterior  borders;  sides  with  conspicuous,  long, 
black  hairs,  with  a  patch  of  yellow  ones  at  the  wing-roots;  scu- 
tellum  similar  to  thorax,  with  long,  black  pubescence;  pleurae 
densely  clothed  with  golden  hairs. 

Abdomen  black;  first  segment  with  a  posterior,  pale  reddish- 
yellow  patch  on  either  side,  second  and  third  segments  pale 
reddish-yellow  with  median,  black  spots,  that  on  the  second  about 
as  broad  again  as  that  on  the  third,  rest  of  segments  with  well- 
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defined,  yellow,  lateral  margins,  segmentations  pale:  pubescence 
black,  appressed,  segmentations  with  pale  pubescence,  that  on 
lateral  margins  of  tiftli  and  sixth  segments  pale;  genitalia  black, 
pubescence  black;  venter  yellowish,  with  fairly  long,  yellowish, 
dense  pubescence. 

Legs  :  base  of  femora  black,  rest  of  legs  reddish-yellow,  tarsi 
darker,  pubescence  black,  longer  on  the  hindlegs. 

Wings  yellowish,  veins  dark  yellowish-brown,  base  of  the  discal 
cell  and  fork  of  third  long  vein  clouded-brown;  no  appendix; 
squamae  yellowish;  first  posterior  cell  not  narrowed  toward  the 
margin. 

9.  Front  covered  with  brownish  tomentum,  and  long,  erect, 
black  hairs;  face  similar,  with  mixed  black  and  yellowish  hairs; 
first  and  second  joints  of  antenna?  not  so  densely  clothed  as  in  ^\ 
palpi  yellowish-red,  ending  in  a  fine  point,  with  short,  black 
pubescence,  sides  of  second  joint  concave  for  about  two-thirds  its 
length  from  the  base;  beard  yellow;  apical  segments  of  abdomen 
dark  brown,  the  spots  on  the  second  and  third  segments  being 
continued  to  the  apex,  forming  a  median,  black  stripe;  pubes- 
cence similar  to  but  not  so  dense  as  in  f^.  Legs  and  wings 
similar  to  (J. 

Uab.—  Q.:  Stradbroke  Island  (H.  Hacker;  8ept.,  1915). 

This  species  bears  a  close  resemblance  to  Erephopsis  lasioph- 
thalma  Boisd.,  judging  from  the  description  given  by  Miss 
Ricardo  (Ann.  Mag.  Nat.  Hist.,  (8),  xix.,  p. 210,  1917),  but  is  at 
once  separated  by  its  generic  position. 

CoRizoNEURA  FULVA  Macquart. 
Dip.  Exot.,  8uppl.,  iv.,  p  323  (1849);  Ricardo,  Ann.  Mag.  Nat- 
Hist.,  (8),  xvi.,  p.36(191o;. 

llab. — Q.:  Stradbroke  Island  (H.  Hacker). 

Elaphromyia  Taylor. 

Proc.  Linn.  Soc.  N.  S.  Wales,  1916,  p. 749  (1917). 

I  omitted  to  state,  when  characterising  this  genus,  that  the 
face  was  markedly  protuberant,  almost  pyramidal  in  shape  when 
viewed  from  the  side.  The  antennae  also  rise  from  a  well-defined, 
raised  tubercle;  eyes  nude. 
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PaliMiMecomyia,  gen.nov. 

Ocelli,  and  spurs  on  bind-tibise  present  ;  face  protuberant  ; 
antennae  rising  from  a  well-detined  tubercle,  the  third  joint  sub- 
ulated,  with  eight  divisions  ;  first  long,  almost  cylindrical, 
slightly  narrower  at  the  base;  second  very  small,  narrower  than 
the  first,  and  less  than  one-fourth  its  length:  palpi  short,  first 
segment  short,  swollen,  about  twice  as  wide  and  two-thirds  the 
length  of  the  second,  the  latter  cylindrical;  eyes  hairy;  wings 
long,  all  posterior  cells  open,  anal  cell  closed  before  it  reaches 
the  border,  anal  vein  very  slightly  curved  at  the  base. 

Genotype,  P.  celmnospila  Taylor.      ^.  Unknown. 

The  genus  may  be  distinguished  from  CcRuoprosopon  by  its 
differently  shaped  palpi  and  antennae.  In  Falimmecomyia,  the 
first  joint  of  the  antennae  is  long,  the  second  very  short:  while, 
in  CcBitoprosopoii,  the  first  and  second  joints  are  short  and  stout. 
From  Elaphromyia,  it  may  be  separated  by  its  different  antennae, 
palpi,  and  hairy  eyes. 

Palimmecomyia  ckLjEnospila,  sp.n. 
(Plate  xxviii.,  fig.2). 

Length,  15;  width  of  head,  5;  width  of  abdomen,  5;  length  of 
wing,  14;  proboscis,  6  mm. 

(J.  Head:  face  shining  black,  brownisii  towards  the  edges; 
cheeks  dusky,  covered  with  dense,  grey  tomentum,  and  long, 
grey  hairs;  beard  white,  dense;  antennae  rising  from  a  well- 
defined  tubercle,  which  is  densely  covered  with  creamy-yellow 
tomentum  ;  first  joint  long,  almost  cylindrical,  black,  base 
reddish,  densely  covered  with  long,  grey  and  black  hairs;  second 
joint  very  small,  narrower  than  the  first,  yellowish-red,  with 
mixed  pale  and  dark  hairs;  third  joint  subulated,  orange-rufous; 
palpi  black,  clothed  with  mixed,  black  and  grey  hairs,  apex  of 
second  joint  reddish,  tapering  to  a  wedge-shaped  point,  cup- 
shaped  on  the  inner  side;  first  segment  swollen,  second  cylin- 
drical; ocellar  triangle  black,  prominent,  ocelli  yellowish;  eyes 
black,  facets  small,  densely  covered  with  orange  pubescence; 
proboscis  long,  black. 

Thorax  bright,  shining,  reddish-yellow,  dark  toward  the  sides, 
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with  a  median  black  spot  on  the  anterior  margin,  densely  clothed 
with  golden  pubescence;  shoulders  with  a  dense  tuft  of  golden 
hairs,  wing-roots  with  mixed  black  and  grey  hairs  beneath,  and 
grey  ones  above;  scutellum  shining  black,  with  golden  pubes- 
cence laterally;  pleur?e  black,  with  grey  pubescence. 

Abdomen  pale  yellowish-brown,  first  three  segments  with 
median,  black,  almost  square,  plugs,  that  on  the  second  tapering 
to  a  blunt  point,  the  third  not  reaching  the  posterior  margin, 
lateral,  basal,  black  spots  on  the  first  four  segments;  pubescence 
orange-coloured,  dense,  apex  with  a  few  black  hairs;  venter 
black,  segmentations  and  lateral  borders  with  greyish-white 
hairs. 

Legs  :  coxae  black,  femora  of  fore-  and  midlegs  reddish-brown, 
fore-femora  with  a  black  streak  above  on  the  basal  half,  hind 
black  above,  reddish-brown  beneath,  tibiae  and  tarsi  reddish- 
brown,  the  latter  darker,  pubescence  pale. 

Wi7igs  orange-coloured,  veins  orange-yellow,  except  the  apical 
half  of  the  radial,  anterior  branch  of  the  cubital,  and  the  first 
and  third  posterior  veins,  which  are  brown,  and  faintly  clouded, 
apical  cell  and  portion  of  the  apex  of  the  cubital  dark  dusky- 
brown;  stigma  orange-yellow. 

Hab.—Q.:  Brisbane  (H.  Hacker;  Sept.,  1914). 

Type  in  Queensland  Museum. 

SiLVIUS    STRADBROKEI,  sp.n. 

Length,  13;  width  of  head,  4;  length  of  wing,  10  mm. 

An  elongate  species.  Abdomen  light  mummy-brown.  Legs 
pale;  antennae  reddish. 

9.  Head:  face  cinnamon-rufous,  cheeks  black,  with  grey 
tomentum  and  black  pubescence ;  front  parallel,  cinnamon- 
rufous,  with  dark  tomentum  and  pale  pubescence;  beard  grey, 
scanty;  frontal  callus  yellowish-red,  wedge-shaped,  tapering  to  a 
fine  point,  basal  half  with  a  deep  median  groove,  base  about  one- 
third  the  width  of  front;  subcallus  shining  yellowish-red;  palpi 
yellow,  nearly  the  length  of  proboscis,  pubescence  black,  dense; 
antennae  with  first  two  joints  pale  yellowish-red,  with  golden 
tomentum,  pubescence  black,  scanty,  short  except  at  the  apex 
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of  first  joint,  third  joint  broad,  2'abmi7is-\ike,  no  angle  or  tooth, 
tomentum  pale;  eyes  bare. 

Thorax  [denuded],  cinnamon-rufous,  lateral  borders  and  scu- 
tellum  paler,  pubescence  apparently  pale,  dark  lateralh^,  a  small 
pale  patch  above  the  wing-roots:  pleura3  cinnamon-rufous,  covered 
with  grey  tomentum  and  scattered,  pale  hairs. 

Abdomen  mummy-brown,  with  indistinct,  small,  grey,  apical 
spots,  apparently  forming  a  median  stripe,  segmentations  pale, 
pubescence  very  short,  black,  pale  on  the  spots:  venter  dark 
yellowish-brown,  tomentum  pale. 

Legs  reddish-yellow,  tarsi  darker,  pubescence  black,  dense  on 
tarsi,  mid-tibial  spurs  stout,  prominent. 

Whigs  clear,  veins  yellowish-brown,  stigma  yellowish  ;  no 
appendix. 

Hah.-q.:  Stradbroke  Island  (H.  Hacker;  Dec,  1913). 

This  species  bears  a  certain  resemblance  to  .S'.  sitbluridus  mihi, 
but  may  be  distinguished  from  it  by  the  differently  shaped, 
frontal  callus,  subcallus,  and  thorax. 

Type  in  Queensland  Museum. 

SiLVIUS    PSAROPHANES,   n.sp. 

Length,  14;  width  of  head,  5:  width  of  thorax,  4;  length  of 
wing,  10  mm. 

A  medium-sized,  grey  species,  with  median,  abdominal  stripe 
composed  of  apical,  triangular  spots  on  the  segmentations;  thorax 
with  four,  indistinct,  brownish  stripes;  wings  clear;  legs  reddish. 

$.Head:  face  covered  with  dense  grey  tomentum  and  mixed 
black  and  grey  hairs;  subcallus  shining-black;  antennae  reddish- 
yellow,  situated  on  a  slight  tubercle,  third  segment  darker,  first 
and  second  densely  covered  with  creamy-yellow  tomentum,  and 
short,  black  pubescence;  palpi  half  the  length  of  proboscis, 
reddish-yellow,  darker  towards  the  apex,  covered  with  mixed, 
light  and  dark  pubescence;  eyes  black,  nude,  the  large  facets 
occupying  about  two-thirds  of  the  eye,  the  small  ones  commenc- 
ing as  a  narrow  band  at  the  ocelli,  which  are  yellowish,  and 
expand  in  width  towards  the  base  of  the  eye  ;  beard  grey, 
scant V. 
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Thorax  grey,  with  two,  indistinct,  median,  brownish  stripes 
terminating  in  the  middle,  and  lateral,  brownish  ones;  pubescence 
mixed,  copper-coloured  and  black,  laterally  dense,  grey:  scutelluin 
grey;  pubescence  similar  to  thorax;  pleur?e  grey,  with  scanty, 
grey  clothing. 

Abdomen,  showing  faintly  reddish  thi-ough  the  grev  tomentum: 
viewed  laterally,  it  is  distinctly  humped,  densely  clothed  with 
black,  appressed  hairs,  except  on  the  posterior  margins  of  seg- 
ments two  to  the  apex,  where  it  is  creamy,  triangular  spots 
creamy;  venter  reddish,  with  grey  tomentum. 

Legs:  coxa?,  femora,  and  tibite  reddish-brown,  tarsi  darker, 
pubescence  pale,  black  on  tarsi;  spurs  on  hind-tibiie  small. 

Wings  clear,  veins  brown,  stigjua  yellowish,  inconspicuous; 
posterior  cells  widely  open;  no  appendix. 

Hah.—q.'.  Townsville  (F.  H.  Taylor;  Dec,  1914). 

A  single  specimen,  attracted  to  light,  one  night  in  December, 
1914.  It  has  a  striking,  Tahaiius-VikQ  appearance,  especiallv 
about  the  head;  and  is  easily  distinguished  from  its  other  Aus- 
tralian congeners. 

Type  in  the  Institute  Collection. 

ECTENOPSIS  sp 
A  specimen  from  Brisbane,  Queensland  (H.  Hacker),  may  pos- 
sibly belong  here,  but  the  antenna?  are  missing. 

Demoplatus  australis  Ricardo. 
Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p.270(1915). 
Uah.—q.:  Brisbane  (H.  Hacker;  March,  1914). 

C^NOPROSOPON  hamlyni,  sp.n. 
(Plate  xxviii.,  fig.3). 
Length,  12-5;  width  of  head,  5;  length  of  wing,  12  mm. 
Thorax  densely  clothed    with   long,  yellow,  and   short,   black 
pubescence;  abdomen  brownish,  with  paler  segmentations;  legs 
yellowish,  tarsi   darker;  wings  faintly   dusky,  a   long  appendix 
present. 

(J.  Head:  face  protuberant,  with  yellow  tomentum  and  long 
golden  hairs,  cheeks  similar;  antennaj  yellow,  apex  blackish,  first 
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and  second  joints  clothed  with  fairly  long,  black  hairs,  dense  on 
the  second  joint,  which  is  half  the  length  of  the  first,  base  of 
third  with  a  wide  angle,  and  a  dorsal  and  ventral  row  of  black 
bristles;  palpi  yellow,  first  joint  egg-shaped,  with  long,  golden 
hairs,  black  on  the  apex;  second  joint  about  one- third  longer 
than  first,  densely  clothed  with  long,  black  pubescence,  and 
gradually  tapering  to  a  blunt  point;  proboscis  black,  slightly 
more  than  twice  the  length  of  palpi;  eyes  black,  nude;  ocellar 
triangle  prominent,  golden,  with  long,  black  and  golden  hairs, 
ocelli  pale;  beard  yellowish,  dense. 

Thorax  black,  with  golden  tomentum,  and  long,  golden,  and 
short,  black  pubescence,  laterally  with  a  dense  border  of  golden 
hairs;  scutellum  similar  to  thorax;  pleurte  with  grey  tomentum 
and  dense,  yellowish  hairs. 

Abdomen  densely  clothed  with  black  pubescence,  first  and 
second  segments  golden,  third  brown,  fourth  darker,  with  a 
broad,  posterior  band,  remaining  segments  golden,  segmentations 
paler,  mainly  with  golden  pubescence,  lateral  pubescence  golden, 
venter  covered  with  golden  tomentum  and  hairs,  with  scattered, 
black  ones. 

Legs  :  coxae,  femora,  and  tibiae  golden;  coxae  with  dense,  golden 
hairs;  tibiae  mainly  yv^ith  black  ones,  dense  on  the  hind-tibiae: 
tarsi  reddish-yellow,  pubescence  black,  dense;  spurs  on  hind- 
tibiae  reddish,  prominent. 

Wings  faintly  dusky,  yellow  at  base  and  along  costa;  veins 
yellowish-brown;  a  long  appendix  present. 

Hab.  —  Q.:  Brisbane  (H.  Hacker;  Oct.,  1916). 

Differs  from  C.  wainwrighti  Ricardo,  inter  alia,  in  size,  colour, 
thoracic  and  abdominal  markings — the  thorax  and  abdomen  of 
C.  hamlyni  lacking  stripes.     The  tarsi  are  also  very  different. 

I  have  much  pleasure  in  dedicating  this  species  to  Dr.  R. 
Hamlyn  Harris,  Director  of  the  Queensland  Museum. 

Subfamily  T  a  b  a  n  i  n  iE. 
Group  iv.   Forehead  with  no  callus. 
Tabanus  hackeri,  sp.n. 
Length,  11*5-13;  length  of  wing,  11-12;  width  of  head,  4-5-5 mm. 
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9.  Head :  face  and  front  buff-yellow,  the  latter  with  its  sides 
parallel,  and  clothed  with  short,  erect,  yellow  and  black  hairs; 
beard  yellowish;  antennae  with  first  two  joints  yellowish,  clothed 
with  yellow  hairs ;  third  joint  rufous,  the  expanded  portion 
broad,  with  a  small  tooth;  palpi  yellowish,  clothed  with  pale 
hairs;  proboscis  dark  brown,  undersurface  pale;  eyes  bare. 

Thorax  olive-grey,  clothed  with  golden  hairs,  with  pale  yellow- 
ish ones  laterally  and  at  the  wing-roots;  scutellum  similar  to 
thorax. 

Abdomen  buff-yellow,  with  scattered,  yellow  pubescence,  black 
toward  apex;  venter  buff-yellow. 

Leys  yellowish;  tarsi  dark,  with  black  pubescence. 

Wings  clear,  veins  and  stigma  yellow;  appendix  long. 

Hab.~Q.:  Bribie  Island  (H.  Hacker;  Jan.,  1915). 

A  medium-sized,  yellowish  species,  which  may  be  placed  in 
Group  iv.,  the  frontal  callus  being  scarcely  represented.  Related 
to  2\  angusticaUus  Ricardo,  but  differs,  inter  alia,  in  its  larger 
size,  colour,  and  in  the  presence  of  a  tooth  on  the  third  joint  of 
the  antennae. 

Type  in  Queensland  Museum. 

Tabanus  confusus,  sp.n. 

Length,  12;  length  of  wing,  11;  width  of  head,  5  mm. 

A  medium-sized,  black  species,  with  the  first  three  abdominal 
segments  light  reddish-brown.  Antennae  dusky.  Legs  black. 
Wings  clear,  with  long  appendix. 

9.  Head:  face  and  cheeks  pale  reddish,  densely  clothed  with 
grey  tomentum;  beard  white,  fairly  long;  front  black,  covered 
with  silvery  tomentum,  with  a  short,  fairly  deep  groove,  about 
one-third  wider  anteriorly  than  at  vertex,  latter  brown;  antennae 
dark  reddish-brown,  annuli  black,  first  segment  with  black  hairs 
above  and  grey  ones  in  addition  on  the  sides,  second  with  black 
ones,  basal  portion  of  third  forming  a  broad  angle  with  a  small 
tooth,  with  short,  dense,  black  tomentum;  palpi  dusky,  with 
long,  dense,  white  hairs  at  base  and  short,  grey  pubescence, 
changing  to  black  at  apex;  proboscis  about  four  times  the  length 
of  palpi. 
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Thorax  shining  black,  with  two  faint  greyish  stripes,  shoulders 
reddish,  with  long  black  hairs,  and  a  tuft  of  white  ones  beneath 
at  the  wing-roots;  scutellum  black. 

Abdomen :  first  segment  dark  brown  in  the  centre,  reddish- 
vellow  laterally:  second  and  third  segments  reddish  yellow,  with 
indefinite,  dusky,  median  spots,  the  remaining  segments  black: 
segments  two  to  the  apex  with  faint,  greyish  segmentations, 
second  segment  with  a  grey,  irregular,  basal  patch  on  either  side 
of  the  spot;  venter  reddish-yellow,  darker  toward  the  apex,  the 
grey  segmentations  well-defined. 

Legs  black;  coxae  greyish-black,  with  grey  tomentum:  fore- 
coxse  with  long,  grey  hairs;  knees  and  l)ase  of  tibia^  reddish- 
veil  ow,  pubescence  black. 

Wings  clear,  veins  dark  brown;  stigma  reddisli-brown;  squama? 
light  brown:  halteres  with  dusky  knobs  and  reddish  stems:  a 
long  appendix  present. 

Hah.     Q.:    r>risbane  (H.  Hacker:  Oct.,  1914). 

This  species  is  easily  distinguished  from  other  members  of 
(^roup  iv.,  by  its  colour  alone. 

Type  in  the  Queensland  Museum. 

Group  vii.  Abdomen  with  one  or  more  stripes,  usually  continuous. 
Tabanus  pakvicallosus  Ricardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xiv.,  p.394  (1914). 

Hah.-  Q.:  Eidsvold(Dr.  Bancroft),  Maloolah(\V.  W.  Froggatt), 
Brisbane  (H.  Tryon  and  H.  Hacker). 

Tabanus  laticallosus  Ricardo. 

Ann.  Mag.  Nat.  Hist.,  (8),  xiv.,  p.395  (1914). 

Hah.-Q.:   Brisbane  (H.  Hacker:  Feb.,  1917). 

A  specimen  in  the  Queensland  Museum  agrees  with  the  de- 
scription in  all  respects  but  the  legs.  The  basal  half  of  the 
tibiae,  except  the  knees,  is  pale  yellowish-red,  with  creamy  pubes 
cence:  femora  of  mid-legs  reddish-yellow  except  the  base,  tibiae 
paler,  first  tarsus  reddish-yellow,  the  rest  black,  pubescence  pale 
on  femora  and  tibiai,  hind-femora  reddish-yellow,  tibiae  similar  to 
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mid-ones,   pubescence   pale,  first  tarsi  dark   reddish-l)iown,  the 
rest  black,  pubescence  black. 

Group  viii    Species  with    median    or    lateral    spots,   or   both,   on 

abdomen,  not  usually  forming  a  continuous  stripe. 

Tabanus   rufoabdominalis,  sp.n. 

Length,  (J,  16:  9,  15:  width  of  head,  g,  6:  9,  5-5:  length  of 
wing,  (J9,  14-5  mm. 

A  robust  species,  with  black  thorax  and  reddish  abdomen,  the 
latter  with  an  indistinct  median  stripe,  both  with  the  sides 
clothed  with  orange  pubescence       Antennae  and  legs  black. 

(J.  Head :  face  dull  yellow,  densely  clothed  with  black  pubes- 
cence: beard  scanty,  golden;  antennae  black,  first  and  second 
joints  clothed  with  dense  black  hairs  and  grey  tomentum,  the 
base  of  the  third  clothed  with  black  pubescence,  base  broadly 
angulated,  with  a  small,  blunt  tooth  at  the  apex;  palpi  reddish- 
brown,  with  golden  hairs  beneath;  second  joint  paler,  ending  in 
a  blunt  point,  densely  clothed  with  long,  black  hairs  beneath, 
and  a  few  golden  ones  at  the  base:  eyes  black,  copper-coloured 
when  viewed  in  a  slanting  position  facing  the  light,  facets  very 
small;  proboscis  black,  slightly  longer  than  the  palpi. 

Thorax  deep  chocolate-brown,  almost  black,  clothed  with 
dense,  moderately  long,  erect,  black  and  scattered,  appressed, 
golden  pubescence,  with  a  dense,  lateral  border  of  orange  pubes- 
cence; shoulders  reddish,  with  long,  erect,  black  hairs;  scutellum 
similar  to  thorax  in  colour,  clothed  with  erect,  black  pubescence; 
pleura*  clothed  with  yellowish-orange  pubescence. 

Abdomen  reddish-yellow,  becoming  darker  toward  the  apex, 
with  a  median  black  stripe,  indistinct  on  the  third  and  fourth 
segments,  prominent  on  the  first  and  second,  posten'or  and 
lateral  borders  of  segments  with  orange-coloured  pubescence, 
except  on  the  apical  segment  and  genitalia,  where  it  is  black; 
dorsal  pubescence  V>lack  ;  venter  reddish-yellow,  with  dense, 
orange,  and  scattered,  black  pubescence. 

Legs:  coxae  grey-black,  clothed  with  grey  tomentum,  and  scat- 
tered, orange  hairs;  femora,  tibiae,  and  tarsi  black,  with  black 
pubescence. 

38 
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Wings  yellowish,  grey  on  apical  half:  the  costal,  subcostal, 
radial,  third  long  vein,  and  veins  of  the  posterior  cells  black,  the 
remaining  veins  \^ellowish-bro\vn:  stigma  yellowish-biown.  incon- 
spicuous; no  appendix. 

Q.  Face  yellowish-brown,  with  dull  yellow  tomentum,  and 
black  pubescence;  front  parallel,  narrow,  black,  covered  with 
dull  yellow  tomentum,  and  scattered,  yellow  hairs:  frontal  callus 
black,  shining,  oblong,  about  two- thirds  the  width  of  the  front, 
with  a  long,  linear  extension  almost  reaching  theocellar  triangle; 
palpi  black,  ending  in  a  blunt  point,  nearly  the  length  of  the 
proboscis,  the  latter  black,  short;  beard  scanty,  orange-yellow. 
Abdomen,  legs,  and  wings  as  in  ^. 

Hah. — Q. :  Stradbroke  Island  (H.  Hacker;  Sept.,  1915). 

A  comparatively  robust  species,  unlike  the  known  species  of 
Group  viii.  from  Australia.  The  bright  orange-coloured  pubes- 
cence on  the  abdomen  and  sides  of  the  thorax  gives  it  a  dis- 
tinctive appearance. 

T  3"  p  e  s  in  the  Queensland  Museum. 

Group  xi.  Species  with  pubescence  on  the  eyes  {TheriojAectes). 

Tabanus  dubiosus  Ricardo. 
Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p,284(1915). 
Hab. — Q.:  Brisbane  (H.  Hacker;  Sept.,  1916). 

Tabanus  fkoggatti  Ricardo. 
Ann.  Mag.  Nat.  Hist.,  (8),  xvi.,  p. 285  (1915). 
ZTa^.  — N.S.W.:  Ebor,  Kosciusko  (Dr.  A.  J.  Turner). 

Tabanus  edentulus  Macquart. 
Ricardo,  Ann.  Mag.  Nat.  Hist.,  (8),  xvi ,  p.275(1915);  White, 
Pap.  and  Proc.  Pvoy.  Soc.  Tasmania,  1915,  p.  10. 
Hab.-Q.:   Brisbane  (H.  Hacker;  Sept.,  1916). 

Tabanus  brisbanensis,  sp.n. 

Length,  (J,  10;  $,11:  width  of  head,  g,  4;  9,  4:  length  of  wing, 
(J,  '.;-5;  9,  10  mm. 

A  species  with  four  thoracic  stripes;  abdomen  of  g  yellowish- 
brown,  second  segment  with  a  dusky  spot;  of  9  reddish-yellow, 
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changing  to  brown  toward  the  apex,  witli  a  distinct,  grey  stripe. 
Legs  black.      Wings  clear. 

(J.  Head :  face  grey,  with  fairly  long,  mixed  grey  and  dark- 
hairs;  beard  grey,  scanty,  long;  antennae  with  the  first  two  joints 
yellowish,  with  long,  black  hairs;  third  joint  reddish-yellow,  with 
a  small  tooth  on  the  expanded  basal  portion;  palpi  more  than 
half  the  length  of  the  proboscis,  first  joint  dark,  slender,  second 
pale,  long  and  swollen,  tapering  to  a  blunt  point,  clothed  with 
long,  mixed,  pale  and  black  hairs;  eyes  with  long,  black  pubes- 
cence, the  large  facets  copper-coloured,  the  small  ones  black. 

Thorax  light  greyish-olive,  with  two  lateral  black  stripes,  and 
two  indistinct  submedian  ones  reaching  the  middle  of  the  thorax; 
pubescence  black,  long,  erect,  mixed  with  shorter,  pale  hairs; 
shoulders  paler,  with  long,  grey  hairs  which  extend  to  the  scu- 
tellum,  the  latter  greyish,  with  an  olive  tint  basally;  there  is 
also  a  short,  narrow,  dark  stripe  above  the  wing-roots. 

Abdomen  :  first  segment  brown,  posterior  border  yellow,  second 
yellowish,  with  a  median,  basal,  dark  brown  spot;  rest  of  abdo- 
men reddish-yellow,  becoming  darker  apically,  pubescence  on  the 
posterior  borders  pale,  long,  pale  laterally;  venter  reddish-yellow, 
with  dense,  yellowish  pubescence. 

Lags:  coxae  dusky,  with  pale  pubescence,  fore-  and  hind-femora 
dusky,  mid-femora  and  all  tibite  reddish-yellow,  pubescence  pale, 
tarsi  dusky,  with  black  pubescence. 

Wings  clear,  veins  dark  brown,  basal  half  of  submedian  vein 
yellow;  squamae  creamy- white;  stigma  reddish-brown,  prominent; 
a  long  appendix  present. 

^.  Front  converging  towards  the  vertex,  about  one-third  wider 
anteriorly;  frontal  callus  a  reddish-brow^n,  shining  plug,  almost 
reaching  the  eyes,  and  resting  on  the  subcallus,  posterior  edge 
convex;  abdomen  with  the  second  segment  yellowish-brown, 
paler  laterally,  with  a  large,  irregularly-shaped,  reddish-brown 
spot  in  the  centre;  all  segments  with  median,  greyish,  triangular 
spots  forming  a  stripe,  pubescence  black,  pale  on  the  stripes, 
posterior  borders  yellowish-brown,  pubescence  pale. 

Hab.—Q.:   Brisbane  (H.  Hacker;  Sept.,  1916). 

The  abdominal  markings  differ  considerably  in  the  sexes;  but 
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there   is   little  doubt   that  they  represent  one  species,  as  they 
agree  in  other  details. 

Type  s  in  the  Queensland  Museum. 
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EXPLANATION  OF  PLATE  XXVIII. 

Fig.  1. — Pehcorhynchm  mirahilis,  sp.n. ;  wing. 
Fig. 2.  —  PaHmmecomyia  cehvnospUa,  sp.n.:  wing. 
Fig. 3. — Cienoprosopcm  hamlyni,  sp.n.;  palp. 
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ODONATA,  PLANIPENNIA,  AND  TRICHOPTERA 

FROM  LORD  HOWE  AND  NORFOLK 

ISLANDS. 

By  R    J.  TiLLYARD,  M.A.,  B.Sc,  F.L.S.,  F.E.S.,  Linnean 
Maclkay  Fellow  of  thk  Society  in  Zoology. 

(With  ten  Text-figures.) 

The  small  but  interesting  collection  of  Odonata,  Planipennia, 
and  Trichoptera  dealt  with  in  this  paper  was  made  by  Mr.  A. 
M.  Lea,  F.E.S.,  Entomologist  to  the  South  Australian  Museum. 
Mr.  Lea  collected  on  Norfolk  Lsland  from  November  23rd  to 
December  7th,  1915,  and  on  Lord  Howe  Island  from  December 
10th,  1915,  to  January  17th,  1916.  I  have  to  thank  Mr.  E.  R. 
Waite,  F.L.S.,  Director  of  the  South  Australian  Museum,  for 
the  opportunity  of  studying  this  collection, 

I  am  not  able  to  accept  the  record  of  this  collection,  in  the 
three  Orders  here  dealt  with,  as  in  any  probability  at  all  a  com- 
plete one.  The  result  from  Lord  Howe  Island  is  particularly 
disappointing,  only  two  Planipennia,  and  no  Odonata  or  Tri- 
choptera being  recorded.  Probably  the  amount  of  permanent 
fresh- water  on  the  Island  is  not  sufficient  to  allow  of  the  exist- 
ence of  many  species  of  the  last  two  Orders;  but,  at  any  rate, 
the  flora  is  rich,  and  the  Island  would  appear  to  be  well  suited 
to  the  existence  of  Planipennia.  It  is,  indeed,  remai'kable  that 
one  of  the  two  species  recorded  should  belong  to  the  purely  Aus- 
tralian family  Nymph'idie.  A  dweller  in  dense  scrub,  both  in 
the  larval  and  imaginal  states,  this  insect  flies  very  little;  so  that 
it  would  not  be  easy  to  explain  its  presence  on  the  Island,  unless 
it  had  come  there  originally  from  Australia,  via  some  lost  land- 
coiniection.  The  family  is  a  very  ancient  one,  and  the  Lord 
Howe  Island  species  appears  to  be  quite  Unlike  the  known  Aus- 
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tralian  species.       These   two   facts  suggest   that  it   reached  the 
Island  a  very  long  time  ago. 

With  regard  to  Norfolk  Island,  the  collection  is  a  mure  ex- 
tensive one,  containing  two  species  of  Odonata,  nine  of  Plani- 
pennia,  and  one  of  Trichoptera.  The  most  striking  feature  here 
is  the  abundance  of  Chrysopidce,  of  which  seven  species,  appa- 
rently all  new  to  science,  were  obtained.  None  of  the  species 
are  the  same  as  any  known  Australian  species;  so  that  the  sup- 
position, that  these  insects  have  been  imported  into  the  Island 
with  Citrus  fruit-trees,  cannot  be  entertained.  It  seems  much 
more  likely  that  there  is  a  large,  indigenous,  Chrysopid  fauna  in 
connection  with  the  Norfolk  Island  Pine,  Araucaria  excelsa, 
since  many  Chrysopids  are  known  to  frequent  the  trees  of  this 
genus. 

It  is  noteworthy  that  not  a  single  species  was  found  common 
to  both  Islands.  The  two  Dragonflies  from  Norfolk  Island  are 
both  found  in  the  Kermadecs,  and  also  in  Australia,  but  are  not 
known  from  New  Zealand.  The  Caddis-fly  is  a  common  Aus- 
tralian species. 

Of  the  Planipeiinia,  all  those  already  known  to  science  are 
Australian  species,  the  fauna  showing  a  marked  resemblance  to 
that  of  Southern  Queensland.  The  occurrence  of  the  very  rare 
and  tiny  Hemerobiid,  Carohius  pulchellus  Banks,  is  noteworthy, 
since  this  is  another  very  weak  and  inert  species,  which  could 
scarcely  have  reached  Norfolk  Island  except  by  means  of  some 
definite  land-connection  in  the  past.  The  forms  of  Drepanacra 
found  on  Norfolk  island  are  dwarfed,  and  difi'er  from  both  Aus- 
tralian and  New  Zealand  forms  sufficiently  to  merit  new  names. 
Insects  of  this  genus  would  certainly  not  be  transported  by 
winds  or  storms,  and  must,  like  Carohius,  be  reckoned  as  definite 
evidence  of  a  former  land-connection  between  the  Island  and 
Australia. 

The  following  is  a  list  of  the  species  in  the  collection  : — 
Older  ODONATA. 
Family  LIBELLULII)^. 
Subfamily  C  o  r  d  u  l  i  i  x  .e 
(1)  Heniicordulia  australue  Kamb.      Norfolk  Island. 
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Family  AGRIONID^. 
Subfamily  A  g  k  i  o  n  i  n  .E. 

(2)  Ischniira  aurora  Br.      Norfolk  Island. 

Older  PLANIPENNIA. 
Family  HEMEROBIIDtE. 

(3)  Drepanacra  iustahilis  {^l.ch'AG\\.)  insularis,  n.subsp,  Nor- 
folk Island. 

(4)  Drepariacra  7ior/olkensis,  n.sp.      Norfolk  Island. 
(."))  Micrornus  tasinania'  Walker.      Norfolk  Island. 

(6)  Carobius  pulchellus  Banks.     Norfolk  Island. 

Family  CHRYSOPID^. 

(7)  Chrysopa  anomala,  n.sp.      Norfolk  Island. 

(8)  Chrysopa  metastigma,  n.sp.      Norfolk  Island. 

(9)  Chrysopa  nautariwi,  n.sp.     Norfolk  Island. 

(10)  Chiysopa  leai,  n.sp.     Norfolk  Island. 

(11)  Chrysopa  araucarice,  n.sp.      Norfolk  Island. 

(12)  Chrysopa  tvaitei,  n.sp.      Norfolk  Island. 

(13)  Chrysopa  norfolkensis,  n  sp.     Norfolk  Island. 

Family  NYMPHID^. 

(14)  Jfyio'iaciylus  howensis,  n.sp.     Lord  Howe  Island. 

Family  MYRMELEONTIIJ^. 

(15)  Myrmeleon  jnctifrons  Gerst.      Lord  Howe  Island. 

Order  TRICHOPTERA. 
Family  LEPTOCERID^. 

(16)  Notanaiolica  magna  Walker.      Norfolk  Island. 

ODONATA. 

1.  Hemicokdulia  AUSTRALiiE  Ramb. 

Four  males  and  one  female  of  this  common  but  handsome 
species  were  taken  on  Norfolk  Island.  The  specimens  are  dark, 
like  those  recorded   from   the  Kermadec   Islands.      In  Australia 
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this  species  ranges  along  the  Eastern  Coast  from  Victoiia  to 
Queensland,  becoming  darker  as  it  goes  north.  The  Norfolk 
Island  form  closely  resembles  the  specimens  found  round  Sydney 
and  northwards  to  Queensland. 

2.   ISCHNURA    AURORA    Br. 

This  tiny  and  very  beautiful  Dragonfly  is  evidently  abundant 
on  Norfolk  Island,  the  collection  containing  39  males  and  three 
females.  Of  the  latter,  one  is  the  rare  homochrome  form  (colour. 
ation  as  in  the  male);  this  form  has  only  so  far  been  recorded 
from  Western  Australia  and  the  Northern  Territory.  The  other 
two  are  the  common  heterochrome  (black)  form.  The  insect  is 
abundant  all  over  Australia,  but  does  not  occur  in  New  Zealand. 

PLANIPENNIA. 

Family  HEMEROBIID^. 

3.  Drepanacra  instabilis  (McLach.)  insularis,  n.subsp. 

Differs  from  the  type-form  in  its  small  size  (forewing  6-5  mm. 
long  by  3'6  mm  wide),  and  in  its  general  resemblance  to  D. 
humilis  McLach.  The  Radial  Formula  is  2+1  +  1+1  +  1+ 3  = 
9,  as  in  the  type  form.  Fore  wings  distinctly  falcate,  with  four 
small  lunulesnot  very  well  formed;  costal  area  exceedingly  broad 
at  base. 

Head,  thorax,  and  ahdoineii  brown:  atitennoi  and  If^gs  paler 
brown.  Fo7'e?ciag  pale  transparent  brownish,  with  veiy  indis 
tinct  transverse  irroration  of  darker  browri;  a  small  hyaline 
area  on  the  median  fork:  fenestella  very  small  and  indistinct. 
Hindtvhuj  very  pale,  almost  hyaline,  very  slightly  clouded  along 
posterior  margin  to  Cuj,,. 

Type  in  Coll.  South  Australian  Museum,  Adelaide.  Cotype 
in  Coll.  Tillyard. 

Two  specimens  from  Norfolk  Island. 

4.  Drepanacra  norfolkensis,  n.sp. 

Forewing  well  pointed,  but  not  at  all  falcate,  G-5-7*5  mm.  long 
by  about  o'O  mm.  wide.  Radial  Formula  3  -i-  1  +  1  +  1  +  3  =  9,  or 
3  +  1  +  1  +  1  +  1+2  =  9;  costal  area  excessivelv  broad  at  base,  so 
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that  Sc  appears  to  lie  nearer  to  posterior  than  to  costal  border 
of  wing.  A  distinct  darkened  pterostigma  on  all  wings,  that  of 
fore  wing  lying  above  the  end  of  8c,  but  not  reaching  the  costal 
margin. 

Head,  thorax,  and  abdomen  dark  brown:  antenna^  and  legs 
paler  brown  Forewiug  dark  brown,  richly  irrorated  with  black- 
ish-brown, irregular,  transverse  stripes  and  patches;  lunulas 
three,  small;  fenestella  present,  but  indistinct;  a  large  triangular 
area  proximad  from  the  lunules,  and  a  smaller  blotch  between  R 
and  Cu,  at  aVjout  one-third  of  the  wing-length  from  the  base,  dull 
blackish-brown;  within  the  latter  area  is  a  tiny  white  spot  on  M. 
Hindwing  tinged  with  pale  brown,  with  a  darker  clouding  along 
both  costal  and  posterior  margins,  and  upon  the  gradate  veins. 

Type  in  Coll.  8outh  Australian  Museum,  Adelaide. 

A  second  specimen,  obviously  belonging  to  this  species,  lacks 
the  two  dark  areas  on  the  forewing,  but  possesses  instead  a  longi- 
tudinal line  of  blackish-brown,  running  about  midway  through 
the  forewing,  from  base  to  just  below  apex.  I  propose  to  name 
this  var.  lineata.  It  corresponds  with  the  well  known  var.  longi- 
tudinalis  Tillyard,  of  D.  humilis  McLach.  This  specimen  is  in 
Coll.  Tillyard. 

5.  MiCROMUS  TASMANIA  Walker. 

Six  specimens  of  this  common  Australian  lacewing  occur  in 
the  collection,  from  Norfolk  Island.  It  is  quite  possible  that 
they  might  have  been  introduced  as  eggs  or  larvge  on  Citrus-trees 
or  roses.     The  species  also  occurs  in  iSew  Zealand. 

6.  Carobius  pulchellus  Banks. 

A  single,  beautifully  marked,  but  somewhat  damaged,  speci- 
men of  this  very  rare  insect,  from  Noifolk  Island.  Only  two  or 
three  specimens  of  this  insect  are  known,  from  S.  Queensland. 

Family  CHRY.SOPID^. 

Key  to  the  Norfolk  Island  Species. 
(As  the  specimens  are  much  faded  and  shrunken,  neither  the 
form  of  the  prothorax  nor  the  colour  of  the  veins  can  be  used  as 
a  reliable  character). 
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Median  loop  of  forcMin^^  ending  up  coterminously  with  the 
third  median  cell;  inner  low  of  j^radate  cross- veins  in  fore- 
wing  partiall}^  duplicated    C.  anomala,  n.  sp. 

Median  loop  ending  well  before  the  upper  distal  angle  of  the 
third  median  cell;  inner  row  of  gradate  cross- veins  in  fore- 
wing  not  duplicated 1. 

/"Median  loop  of  forewing  ending  up  xevy  little  bej'ond  the 

I      first  cross-vein  descending  from  Rs   2. 

I  Median  loop  of  forewing  ending  up  well  beyond  the  first 
cross-vein  descending  from  Rs,  at  nearly  half-way  between 
this  cross-vein  and  the  upper  distal  angle  of   the  third 

median  cell 3. 

Costal  margin  of  forewing  much  arched,  so  that  costal  area 

)is  very  wide  for  most  of  its  length;  pterostigma  reddish- 
brown,  very  large  in  hindwing C.  metastif/ma,  n.  sp. 

Costal  margin  less  arched,  the  costal  area  narrower  at  base 
and  towards  pterostigma;  the  latter  very  weakly  formed, 

not  dark  in  colour (7.  naufaram,  n. sp. 

r Larger  species;  expanse  28-29  mm 4. 

\Smaller  species;  expanse  24-2o  mm 5. 

TAntennae  darkened  at  base  ;    7   inner  and  7  outer  gradate 

I      cross-veins  in  forewing    C.  leal,  n.sp. 

(Antenna^  pale  throughout;  6  inner  and  8  outer  gradate  cross- 
veins  in  forewing  C.  araucarvr^  n.  sp. 

Forewing  as  narrow  as  hindwing;  latter  with  6   to  7  inner 

gradate  cross- veins    C.  waitei,  n.  sp. 

Forewing  much  wider  than  hindwing;  latter  with  from  3  to 

5  inner  gradate  cross-veins    C.  norfolkensis,  n.  sp. 

Owing  to  the  peculiar  structure  of  its  median  loop,  and  the 
partial  duplication  of  the  inner  gradate  series  of  its  forewing,  C. 

X.  .  X...  X anomala,    n.sp.,   might  perhaps  be 

\^     '\Zp\   "^^?~~A       regarded  as  forming  the  type  of  a 

i.   '      7'~~'jV|    ^         ^1  new  genus,  intermediate  in  position 

between  A'othocht'ysa  and  Chrysopa. 

iext-hg.l.  J  tijijjj^   --^^  best,   however,  to  leave 

it  in  Chrysopa  for  the  present,  until  some  really  natural  scheme 

of   subdividing   that   enormous   genus   can  be  discovered.      The 

differences  in  the  formation  of  the  median  loop  in  Nothochrysa, 

■  Third  median  cell  of  forewing  in — a,  Nothochrysa;  h,  Chrysopa  anomala, 
'i.sp. ;  c,  Chrympa,  usual  form;  ml,  median  loop;  x,  first  cross-vein  below 
Rs. 
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Chrysopa   anotnala.  n.sp  ,   and   the  usual   form   in   Chrysopa,  are 
shown  in  Text-fig.  1,  a,  b,  c,  respectively. 


Text -tig.  2. 
Wings  of  Chrysopa  anomcda,  n.sp.;  (  x  7). 

7.  Chrysopa  anomala,  n.sp.     (Text-tigs. 16,  2). 

Total  lenyth,  lb  mm.;  forewhiy,  12  mm 

W  i  n  g  s  distinctly  pointed  at  apex,  especially  hind  wing.  All 
veins  apparently  originally  green,  except  gradate  series  of  fore- 
wing,  which  are  darkened.  Costal  area  of  fore  wing  only  moder- 
ately wide,  with  19  cross-veins.  Median  loop  ends  cotermin- 
ously  with  the  third  median  cell;  the  basal  and  distal  sides  of 
this  cell  very  oblique.  Pterostigma  pale  and  weakly  formed, 
with  3  cells  below  it  in  forewing,  4  in  hindwing.  Gradate 
cross-veins  of  forewing,  6  in  each  series,  the  inner  series  with 
three  extra  cross-veins  placed  just  above  it;  in  hindwings,  4 
cross-veins  in  the  inner,  5  in  the  outer  series.  Number  of  cells 
below  M'  from  median  loop  to  wing-border  in  forewing,  eight. 

Head  brownish;  aiitenuce  pale  brownish,  the  basal  joint 
much  swollen. 

Thorax:  profhorax  slightly  longer  than  wide,  much  narrowed 
anteriorly.  I'terothor ax  ovauga-hrown.  Leys  very  pale  \ellowish- 
brown. 
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Abdomen    Ijrownish,   apparently    ^vith    dark    longitudinal 
bands:  [much  shrunken]. 

Type  in  Coll.  South  Australian  Museum. 
A  unique  specimen  from  Norfolk  Island. 


Text-fig.  3. 
Wings  of  Chrysopa  meta-stif/ma,  ii.sp. ;  (  x  7). 

8.  Chrysopa   METASTiGMA,  n.sp.     (Text-fig.3 j. 

Total  length,  7  mm  :  furewiny,  1 1  mm. 

Wings  broad,  with  well  rounded  tips.  All  the  veins  ap- 
parently oi-iginally  green,  except  the  gradate  cross-veins,  which 
are  slightly  darkened.  Costal  area  of  forewing  much  widened 
for  most  of  its  length,  with  20  cross-veins.  Median  loop  ends 
just  beyond  the  first  cross-vein  descending  from  Rs  Fterostigma 
1  mm.  in  forewing,  2"3  mm.  in  hindwing,  narrowly  triangular, 
dark  reddish-brown:  3  cross- veins  below  it  in  forewing.  Gradate 
cross-veins  5  in  inner.  6  in  outer  series  in  all  wings.  Number  of 
cells  below  M'  from  median  loop  to  wing-border  in  forewing, 
seven. 

Head  orange-brown:  antennoi  pale  brownish,  the  basal  joint 
much  swollen. 
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Thorax:  prothorax  large,  about  as  long  as  wide,  licb  brown. 
Plerothorax  yellowish-green.      Legs  pale  yellowish-brown. 

Abdomen  pale  brownish,  marked  with  black  lines  dorsally 
along  each  side,  and  also  in  the  sutures:  [much  shrunken]. 

Type  in  Coll.  South  Australian   Museum. 

A  unique  specimen  from  Norfolk  Tslaiid. 

This  species  resembles  the  Australian  C.  nlatatis  Banks, 
(Darwin,  N.T.)  in  possessing  a  very  prominent,  reddish-brown 
pterostigma  in  the  hindwing:  but  is  at  once  distinguished  fi-om 
it  by  the  more  rounded  wings,  and  the  enlarged  costal  area  of 
the  forewinff. 


'^^^glZZZZETTTTIZ 


Text -fig.  4. 
Wings  of  Chrysopa  nautarum,  n.sp. ;  (  x  7). 

Chrysopa  nautarum,  n.sp.     (Text-fig. 4). 

This  species  closely  resembles  C.  metastigma,  n.sp.,  in  general 
shape,  size,  and  structure,  but  may  be  distinguished  from  it  as 
follows  : — 

Size  slightly  amaWer,  /or ewing  10  mm.  Head  smaller,  onlv 
just  as  wide  as  prothorax.  Both  head  and  prothorax  reddish 
brown;  pterothorax  and  abdomen  dark  brown. 

Wings  broad,  with  well  rounded  tips,  but  hindwing  not  so 
broad    in   the  pterostigmatic   region   as   in   C.  metastigma,  n.sp. 
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All  the  veins  apparently  originally  green,  without  exception. 
Costal  area  of  forewing  wide,  but  not  so  wide  basally  and  towards 
stigma  as  in  C.  metastiyma.  Pferostigma  pale,  weakly  formed. 
Median  loop,  gradate  series,  and  number  of  cells  below  M'  as  in 
G.  melastiqma.     {Cf.  Text-figs. 3,  4). 

Type   in   Coll.  South  Australian   Museum.      Cotype  in  Coll. 
Tillyard. 

Two  specimens  from  Norfolk  Island.     Named  after  the  early 
colonisers  of  the  Island. 


////////  .1^ 


Text-fig.  5. 
Wings  of  Chryftopa  leai,  n.sp. ;  (  x  7). 

10.  Chrysopa  LEAI,  n.sp.     (Text-fig.5). 

Total  length,  7  mm.;  for etving,  13-5  mm. 

Wings  broad,  the  forewing  somewhat  rounded  at  tip,  the 
hindwing  slightly  pointed.  Venation  apparently  originally  green, 
with  the  gradate  series,  costals,  and  some  of  the  inter-radials 
darkened.  Costal  area  of  forewing  only  moderately  wide,  with 
20  cross- veins.  Median  loop  ends  well  beyond  the  first  cross- 
vein  descending  from   lis.     Pterostigma  pale,  well-formed,  over 
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2  min.  long;  5  cross-veins  below  it  in  forewing.  Gradate  cross- 
veins  in  the  forewing,  7  in  each  series;  in  the  hindwing,  5  in 
inner,  6  in  outer  series.  Number  of  cells  below  M'  from  median 
loop  to  wing-border  in  forewing,  ten. 

Head  dark  brown;  antennae  dark  brown  at  bases,  rest  pale 
brown. 

Thorax  and  a  b  d  o  m  e  n  brown.  Legs  pale  brow^n.  Pro- 
thorax  slightly  shorter  than  wide,  dark  brown. 

Type  in  Coll.  South  Australian  Museum. 

A  unique  specimen  from  Norfolk  Island. 


Text-fig.  6. 
Wings\oiVh7'i/sopa  araucan'te,  n.sp. ;  (  x  7). 

11.  Chrysopa  ARAUCARiiE,  n.sp.     (Text-fig.6). 

This  species  is  closely  allied  to  C.  feai,  n.sp.,  from  which  it 
may  be  distinguished  as  follows  : — 

Size  a  little  larger,  Joj^ewing  13*8  mm.,  the  wings  slightly  more 
pointed.  Costal  area  of  forewing  with  22  cross- veins.  Only  the 
gradate  series  of  forewing  darkened.  Pterostigma  pale  and  long 
in  all  wings;  four  cross- veins  beneath  it  in  the  forewing.     Gradate 
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cross-^yeins  in  the  forewing,  6  in  the  inner,  8  in  the  outer  series, 
botli  series  shghtly  darkened;  in  the  hindwing,  4  in  the  inner,  7 
in  the  outer  series.  Number  of  cells  below  M'  from  the  median 
loop  to  the  wing-border  in  the  forewing,  eight.  The  minute 
triangle  of  the  hindwing  is  somewhat  more  evident  than  usual. 

Type  in  Coll.  South  Australian  Museum.  Cotype  in  Coll. 
Tillyard. 

Two  specimens  from  Norfolk  Island.  The  insect  appears  to 
be  related  to  C.  hifotalis  Banks,  from  Queensland. 


Text-fig.7. 
Wings  of  Chrysopa  waifei,  n.sp. 


(x7). 


12.  Chrysopa  waitei,  n.sp.     (Text-fig  7). 

l^otal  length,  8  mm.;  /orewhiy,  11  mm. 

Wings:  all  veins  originally  green.  Costal  area  of  forewing 
only  moderately  wide,  with  15  cross- veins.  Median  loop  ends 
well  beyond  the  first  cross- vein  descending  from  Rs.  Fterofitigma 
pale,  transparent,  less  than  2  mm.  in  both  wings;  three  cross- 
veins  below  it  in  both  wings.  Gradate  cross-veins  in  the  fore- 
wing, 7  in  inner,  7-8  in  outer  series;  in  the  hindwing,  6-7  in 
inner,  7  in  outer  series;  between  the  two  series,  in  both  wings, 
an  extra  cross-vein  above  M',  placed,  in  the  forewing,  very  ob- 
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I  iquely,  at  a  point  where  M'  bends  suddenly  downwards.  Number 
of  cells  below  M'  from  the  median  loop  to  the  wing-border  in  the 
forewing,  eight. 

Head  very  small,  orange-brown;  antentKH  pale  biown,  the 
basal  joint  much  swollen. 

Thorax:  prothorax  brown,  longer  than  wide,  narrowing 
anteriorly.  Ptf,rothorax  ])rown,  tinged  with  olive-green  Legs 
sliort,  pale  brownish 

Abdomen  dull  brownish;  [much  shrunken]. 

Type  in  Coll.  South  Australian  Museum. 

A  unique  specimen  from  Norfolk  Island. 


Text-fig.  8. 
Wings  of  Ghrysopa  norfo/kensis,  n.sp. ;  (  x  7). 

13.  Chrysopa  norfolkensis,  n.sp.     (Text-fig.8). 

Total  length,  7 '5  mm.;  forewvag,  12  mm. 

Wings:  all  veins  originally  green,  except  the  two  gradate 
series  of  forewing,  which  are  slightly  darkened.  Costal  area  of 
forewing  only  moderately  wide,  with  20  cross-veins.  Median 
loop  ends  well  beyond  the  first  cross-vein  from  Rs.  Fterostigma 
scarcely  formed,  3  cross-veins  below  it  in  forewing.  Gradate 
39 


542      ODONATA,   ifcc,    FROM   LOKD  HOWE  AND  NORFOLK   ISLANDS, 

crossvehts  in  the  t'orewiiig,  7  in  each  series;  in  tlie  hindwing,  3-5 
ill  the  inner,  6  in  the  outer  series.  Number  of  cells  below  M' 
from  tlie  median  loop  to  the  wing-border  in  the  foiewing,  eight. 

Head  brownish,  moderately  large;  antennce  pale  brownish. 

Thorax:  prothorax  short,  rather  wide  posteriorly,  brown. 
Pterothorax  brown.     Legs  pale  brownish. 

Abdomen  dark  brown,  [much  shrunken]. 

Type  in  Coll.  South  Australian  Museum.  Cotype  in  Coll. 
Tillyard. 

Two  specimens  from  Norfolk  Island. 

N.B.  —  In  all  the  above  descriptions  of  Chri/nojm^  n.spp.,  it 
should  be  borne  in  mind  that  the  bodj^  is  much  shrunken,  and 
the  original  colouration  more  or  less  lost.  Probably  there  is  a 
considerable  amount  of  gieen  or  yellow  on  the  thorax  and  abdo- 
men of  most  of  the  species.  For  determination  of  the  species,  it 
is  best  to  rely  upon  the  wing-venational  characters.  In  nearly 
all  cases,  the  antenn£e  are  more  or  less  broken,  so  that  they  could 
not  be  used  very  well  in  the  specific  determinations. 

Family  NYMPHID^. 
14.  Myiodactylus  howensis,  n  sp.     (Text-figs. 9- 10). 

Total  length,  15  mm.;  forewhig,  22  mm. 

Wings  rather  narrow,  well  pointed,  the  veins  very  pale 
yellowish-green,  touched  here  and  there  with  blackish  on  some 
of  the  junctions  and  cross-veins  of  the  forewings.  Ptt-rostigma 
1  mm.,  trapezoidal,  rose-pink.  Rs  with  9  branches  in  forewing, 
8  in  hind.  Central  "disc"  not  so  sharply  marked  off  as  usual  in 
this  genus.  Costal  area  of  forewing  only  moderately  widened, 
but  the  costal  veinlets  united  for  half  the  length  of  the  wing 
from  the  base,  by  a  series  of  cross  veins;  between  these  and  the 
costal  margin  are  five  or  six  more  cross-veins,  forming  a  shorter 
anterior  series. 

Head  wide,  dull  orange;  anteniuH  thick,  uniform,  8  mm., 
orange. 

Thorax:  prothorax  narrowed  anteriorly,  orange-brown,  with 
darker  markings  dorsally.  Pterothorax  pale  orange.  Legs  pale 
yellowish-brown. 
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Abdomen    lemon  yellow,    with    a  broad,    irregular,    dorsal 
band  of  dark  brown,  interrupted  at  tlie  sutures. 


Text-fig.  9. 
Wings  of  M yioda('tylni<  hou'en-sis,  n.sp. ;  {  x3i). 

Appendages  of  male  of  extraordinary  shape,  as  shown  in 
Text-fig.  10;  those  of  female  not  conspicuous. 

Types,  (J 9,  in  Coll.  South  Aus- 
tralian Museum.  Cotypes  in  Coll. 
Tillyard. 

Two  males,  a  female,  and  a  dam- 
aged specimen  [half  of  abdomen 
lost],  probably  a  female,  taken  on 
Lord  Howe  Island.  In  coloura- 
tion, this  species  closely  resembles 
M.  roseistiyina  Esb.-Pet.  It  can  at 
once    be    distinguished    from     that 

species  by  its  much  narrower  and  more  pointed  wings,  by  the 
two  series  of  connecting  cross-veins  in  the  costal  area  of  the  fore- 
wing,  and  by  the  less  definite  closure  of  the  "disc."  In  this  last 
character,  it  approaches  the  genus  Osmylops. 

There  is  also,  in  the  collection,  a  single  larva  of  this  species, 


Text-fig.  10." 


Appendages  of  Myiodactylus  hoivemis,  n.sp.,  6  ,  lateral  view;  (  x  15). 
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ahout  one-third  grown,  mounted  on  card,  and  somewhat 
shrivelled.  This  will  be  described  later  on,  in  a  paper  dealing 
with  the  life-histories  of  the  Famil}-  iVymphidce. 

Family  MYRMELEONTID^. 

15.  Myrmkleon  pjctifrons  Gerst. 

Tliis  very  common  Queensland,  species  is  represented  in  the 
collection  by  four  specimens  from  Lord  Howe  Island.  These 
differ  from  the  t3'pical  Australian  form  only  by  being  slightly 
paler  in  colour,  and  in  possessing  a  slightly  more  definite  ptero- 
stigma. 

Order  TRICHOPTERA. 
Family  LEPTOCERID^. 

16.  NoTANATOLiCA   MAGNA  Walker. 

A  single  female  of  this  very  common  Australian  species  comes 
from  Norfolk  Island.  The  specimen  is  in  good  preservation,  the 
greyish-brown  colour  of  the  forewings,  in  freshly-emerged  speci- 
mens, being  well  in  evidence. 
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DESCRIPTIONS   OF   NEW   SPECIES   OF  AUSTRALIAN 
COLEOPTERA.     Part  xiii. 

By  Arthur  M.   Lea,  F.E.S. 

(Plate  XX ix.) 

SCARAB^ID^. 

DiPHUCEPHALA    TANTILLA,   11. Sp. 

^.  Bright  metallic-green;  sides  and  tips  of  elytra,  tibiae,  and 
sometimes  the  tip  of  pygidium,  coppery  or  coppery-red,  antennje 
(some  joints  obscurely  diluted  with  redj  and  tarsi  purplish-black. 
Clothed  with  short,  stout,  depressed,  whitish  setie,  becoming 
stramineous  on  prothorax  and  elytra. 

Head  with  crowded,  shallow  punctures;  clypeus  strongly  pro- 
duced in  front,  the  notch  deep  and  almost  rectangular,  sides 
almost  parallel.  Prothorax  lightly  transverse;  with  crowded? 
shallow,  reticulate,  shagreened  punctures;  front  angles  rather 
acute;  disc  with  a  shallow,  medio-basal,  semi-double  impression: 
lateral  impressions  deep  and  traceable  almost  to  middle,  the  side 
close  to  each  angulate.  Scutell^um  fiat  and  shagreened.  Elytra 
very  little  wider  than  prothorax;  with  irregular  rows  of  moder- 
ately large  punctures;  rather  coarsely  shagreened.  Front  tibim 
with  subapical  tooth  rather  feeble.     Length  {$^),  4^-5  ram. 

9.  Differs  in  having  the  clypeus  witii  a  transverse  carina 
dividing  it  into  two  almost  equal  portions,  of  which  the  front 
one  is  shining;  the  tips  are  also  much  smaller,  and  the  tarsi  are 
shorter. 

Ilah.  Queensland  :  Blackall  Range  (H.  Hacker's  No. 701). — 
New  South  VA'ales  :   Dorrigo  (H.  J.  Carter). 

In  Blackburn's  table,  would  be  associated  with  D.  pyyma>a^ 
from  which  it  differs  in  its  smaller  size,  sparser  clothing,  and 
feeble  subapical  tooth  of  front  tibi;\;  ;  but  regarding  the  sub- 
apical  tooth  as  absent,  it  would  be  associated  with  D.  parvula, 
from  which  it  ditfers  in  its  much  smaller  size,  mucli  smaller  and 
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denser  punctures,  shagreened  surface,  ttc.  The  doubling  of  the 
medio-basal  depression  of  the  pronotunj  is  fairly  distinct  when 
viewed  obliquely  from  Ijehind,  but  rather  indistinct  from  other 
directions.     The  tip  of  the  pygidium  is  highly  polished. 

CaCOCHROA    MARGINICOLLIS,  n.Sp. 

(J.  Black,  antennae  and  palpi  castaneous.  Sterna  and  hind 
part  of  hind  femora  with  dense,  stramineous  hair,  all  tibiie  with 
a  fringe  of  similar  hair,  rest  of  legs  with  numerous  stiff  setae, 
sides  of  abdomen  moderately  clothed  towards  base. 

Head  with  fairly  numerous,  sharply  defined,  but  not  very 
large  punctures  between  eyes,  becoming  crowded  and  rugose  on 
clypeusjals<j  with  numerous  minute  punctures  on  the  intervening 
spaces;  clypeus  with  sides  moderately  dilated  from  base  to  near 
apex,  and  then  rounded,  with  the  apex  feebly  incurved  to  middle. 
Club  about  as  wide  as  the  head  across  eyes.  Prothorax  rather 
lightly  transverse,  sides  not  conspicuously  bisinuate,  base  twice 
the  width  of  apex,  strongly  trisinuate,  median  sinus  slightly 
posterior  to  and  narrower  than  the  others;  sides  with  punctures 
about  the  size  of  those  on  clypeus,  but  not  so  dense,  becoming 
sparser  and  smaller  towards  and  almost  absent  from  middle  of 
disc,  in  addition  with  numerous,  minute  punctures.  Scntellum 
with  very  minute  punctures,  and  a  few  larger  ones  (but  still 
small)  on  sides.  Elytra  not  much  wider  than  prothorax;  with 
irregular  rows  of  shallow  punctures,  sides  posteriorly  and  apical 
slope  irregularly  strigose;  suture  distinctly  elevated  from  about 
the  middle,  the  apex  lightly  mucronate.  Abdomett  gently 
flattened  along  middle;  pygidium  strongly  concentrically  strigose. 
Mesosternal  process  produced  to  between  front  coxse,  and  rather 
obtusely  pointed.  Front  tibiie  tridentate,  the  two  smaller  teeth 
rather  obtuse,  middle  pair  triangularly  bidentate  at  apex  and 
with  two  long  spurs,  hind  pair  tridentate  at  apex,  but  two  of 
the  teeth  small  and  round,  the  spurs  unequal,  and  slightly  longer 
than  on  the  middle  pair.      Length,  21-22  mm. 

llab.  -  Northern  Queensland  (Dr.  E.  W.  Ferguson),  Cape  York 
(Macleay  Museum). 

With  the  general   appearance  of  Ablacopus  ater,  and  of  large 
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specimens  of  C.  pidhUa,  but  with  prothorax  more  liausverse, 
sides  not  conspicuously  bisinuate,  elytra  less  narrowed  posteriori}^, 
and  with  distinct  striation,  etc.  Each  side  of  the  protliorax, 
instead  of  being  conspicuously  bisinuate  as  on  most  s}  ecies  of 
the  subfamily,  sweeps  round  in  an  even  curve  from  the  base  to 
Vjeyond  the  middle,  and  then  obliquely  to  the  apex,  so  that  the 
sides  (but  not  the  base)  more  nearly  approach  those  of  the  species 
of  Glycyphaaa,  than  of  its  own  allies.  It  has  been  referred  to 
Cacochroa,  with  some  doubt,  but  the  mesosteriial  piocess  is  too 
long  for  it  to  be  placed  in  Diapho7iia,  or  a  closely  allied  genus. 
The  specimen  in  the  Macleay  Museum  is  obscurely  diluted  with 
red  towards  the  elytral  suture  and  towards  the  sides  of  the  pro- 
notum,  but,  to  the  naked  eye,  appears  as  dark  as  the  type.  '1  he 
abdomen  is  not  concave  along  the  middle,  and  the  flattening  is 
such  as  occurs  on  some  females  in  the  subfamily:  but,  on  dissection 
of  the  type,  an  cedeagus  was  found. 

XYLOPHILID^. 

Xylophilus  mirocerus,  n.sp.     (Plate  xxix.,  fig.  1 ). 

^.  Piceous-brown  ;  elytra  Havous,  with  conspicuous  brown 
markings  and  a  vague  pruinose  gloss,  antennse  and  legs  brownish- 
ilavous  or  castaneous,  tarsi  paler.  Upper  surface  sparsely  pubes- 
cent, elytra  almost  glabrous. 

Head  with  eyes  large,  deeply  notched,  and  almost  touching  in 
front.  Antennae  moderately  long,  inserted  in  ocular  notches; 
second  joint  short,  as  wide  as  tip  of  first,  third  subquadrate, 
much  wider  than  second,  fourth  to  seventh  about  as  wide  as  third 
but  slightly  decreasing  in  length,  eighth  and  ninth  distinctly 
smaller,  tenth  and  eleventh  distorted.  Prothorax  decidedly 
transverse,  sides  gently  rounded;  with  fairly  dense  and  sharply 
defined,  but  not  very  large  punctures;  with  two  distinct  and 
lightly  separated  niedio-basal  impressions.  Elytra  about  one- 
fourth  wider  than  prothorax,  sides  almost  parallel  to  beyond  the 
middle;  with  fairly  numerous  punctures,  sharply  defined  and  of 
moderate  size  only  about  a  feeble,  subscutellar  elevation.  Hind 
femora  inflated  towards,  and  subangular  near  apex;  hind-tibite 
long,  thin,  and  lightly  bisinuate.     Length,  2  mm. 
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>7rt6.  — Queensland  :  Dalby  (Mrs.  F.  H.  Hobler).  Unique. 
On  the  type,  the  liead  is  darker  than  the  prothorax,  and  the 
latter  has  the  base  (and  the  apex  more  narrowly)  somewhat 
flavous.  The  dark  markings  on  the  elytra  are  so  disposed  that 
the  flavous  parts  are  isolated  as  follows  :  a  large  patch  on  each 
shoulder,  almost  touching  the  suture,  and  on  the  side  extending 
to  the  basal  fourth  (in  some  lights,  a  feebly  infuscated  line  ap- 
pears to  divide  each  humeral  spot  into  two);  a  large,  trilobed, 
median  patch,  of  wliich  tlie  median  lobe  is  advanced  along  the 
suture  to  about  the  ])asal  fourth;  and  a  bisinuate fascia  near  the 
apex,  but  slightly  interrupted  by  the  suture:  the  three  apical 
segments  of  the  abdomen  are  paler  than  the  others.  The  antennae 
are  very  peculiar;  the  joints  actually  decrease  in  size  from  the 
fourth  to  the  ninth;  the  tenth  varies  in  appearance  with  the 
point  of  view;  from  one  direction,  it  appears  to  be  thinner  than 
the  ninth,  and  almost  as  long  as  the  ninth  and  tenth  combined; 
it  is  joined  to  the  ninth  near  its  base,  which  is  produced  to  one 
side  as  a  rather  acute  point;  the  eleventh  is  much  wider  than 
long,  and  very  acute  at  its  inner  apex  (in  general  appearance, 
the  eleventh  joint  is  curiously  suggestive  of  a  small,  geological 
pick-head,  or  of  the  apical  joint  of  a  scorpion's  tail):  from  some 
directions,  however,  the  joints  of  the  antennse  appear  to  be  of 
even  width  from  the  third  to  the  tip,  with  the  tenth  joint  con- 
spicuously longer  than  the  eleventh,  and  the  latter  very  similar 
to  the  ninth. 

Xylophilus  intricatus,  n.sp. 

^.  Flavous  ;  prothorax  and  elytra  with  conspicuous,  dark 
broNvn  markings;  head,  sterna,  and  part  of  abdomen  blackish, 
antennae  reddish- flavous,  but  apical  parts  much  darker,  four 
hind-femora  deeply  infuscated  towards  base.  (clothed  with 
short,  whitish  pubescence,  inconspicuous  on  prothorax  and 
elytra,  dense  on  head  and  undersurface. 

Head  with  eyes  large,  deeply  notched,  and  almost  meeting  at 
tlieir  nearest  point.  Antenna?  moderately  long,  some  of  the 
joints  curiously  formed.  Prothorax  moderately  transverse; 
punctures  irregular  and  partially  concealed;  with  a  conspicuous, 
transverse  impression  on  each  side  in  front,  and  another  ^divided 
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into  two  by  an  elevated  median  line)  near  the  V)ase  in  the  middle. 
Elytra  much  wider  than  prothorax:  with  dense,  sliaiply  defined, 
and  moderately  large -punctures  on  and  about  a  subscutellar 
elevation  on  each  elytron,  but  smaller  and  sparser  elsewhere. 
Le(js  rather  long  and  tiiin  ;  hind-femora  stout;  hind-tibiie  not 
notched,  and  not  dilated  at  apex.      J^ength,  1|  mm. 

$.  Differs  in  having  smaller  eyes,  not  quite  so  close  together 
in  front  (but  still  very  close),  antenna?  shorter  and  otherwise 
different,  abdomen  more  convex,  and  legs  somewliut  shorter. 

Hah. — N.8.W.:  National  Park,  near  Sydney.  —Tasm  :  Hobart 
and  .Swansea  (A.  M.  Lea). 

The  markings  on  the  prothorax  consist  of  a  transverse,  median 
fascia,  somewhat  iri-egular  on  its  posteri(n-  edge,  and  trilobed  in 
front;  on  each  elytron,  the  markings  are  rather  narrow:  the  first 
is  somewhat  like  an  interrogation-mark  (?,  but  without  the  lower 
dot),  touches  the  suture  near  the  base,  and  ternjinates  near  the 
middle;  the  second  commences  near  the  suture,  runs  down  it  for 
a  short  distance,  curves  upwai'ds  and  outwards,  then  outwards, 
and  is  then  marginal  to  the  base;  the  third  is  shorter  than  the 
.second,  and  parallel  to  its  median  portion;  between  the  two, 
the  derm  is  paler  than  the  marks,  but  darker  than  the  general 
colour  of  the  elytra,  and  tlie  suture  and  tips  are  of  a  similar 
shade  to,  and  connected  with,  the  part  between  the  second  and 
third  marks.  On  the  male,  the  markings  are  more  sharply 
defined  than  on  the  female,  but  exacth^  the  same  in  pattern. 
The  pubescence  is  so  dense  and  short  on  the  head  and  under- 
surface,  that,  at  first  glance,  these  parts  have  a  somewhat  mouldy 
appearance.  The  ocular  notches  are  so  large,  that  each  eye 
appears  to  be  almost  divided  into  two.  The  antennae  of  the 
male  are  very  remarkable;  the  first  joint  is  stouter  and  larger 
than  usual  in  the  genus,  the  second  is  short  and  transverse;  the 
third  is  slightly  more  than  the  combined  length  of  the  fourth 
and  fifth  (these  being  simple;;  the  sixth  is  dilated  on  one  side, 
and  quadrangular;  the  seventh  and  eighth  are  ratlier  short,  but 
each  has  an  acute  process  on  one  side;  the  ninth  is  thin  and 
curved;  the  tenth  is  large,  very  irregular  in  siiape,  its  extreme 
length  about  equal  to  that  of  the  four  preceding  joints  combined, 
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curved  and  inwardly  concave;  the  eleventh  is  of  very  curious 
sliape.  and  very  nairowly  joined  to  the  tenth.  On  the  type,  the 
three  apical  joints  of  each  antenna  are  closely  applied  to  eacli 
other,  the  eleventh  being  apparently  received  into  a  groove  in 
the  tenth,  and  the  latter  is  folded  back  on  the  ninth;  but  a  speci- 
men from  Gosford  (in  Coll.  H.  W.  Cox)  has  the  three  apical  joints 
separated,  when  it  may  be  seen  that  the  ninth  is  very  thin,  the 
tenth  irregularly  convex  on  one  side,  and  irregularly  concave  on 
the  other,  with  the  tip  acutely  produced  for  a  short  distance; 
the  eleventh  is  joined  to  the  tenth  near  its  base  (so  that  the 
mass  of  the  tenth  joint  appears  to  be  forced  to  one  side),  strongly 
and  suddenly  curved  at  its  middle,  and  with  a  small  spine  on 
one  side;  so  that  probabh^  these  two  joints  form  a  clasping 
organ,  as  in  the  equally  remarkable  antennae  of  X.  inalleifer:  the 
tenth  joint  is  much  larger  than  the  eleventh,  but,  from  some 
directions,  it  appears  to  be  actually  smaller.  On  the  female,  the 
second  joint  is  stouter  and  shorter  than  the  third;  the  third  is 
distinctly  longer  than  the  fourth;  the  seventh  to  tenth  are 
strongly  transverse,  and  gradually  dilated  to  form  a  club  with 
the  eleventh,  this  being  briefly  ovate,  and  about  as  long  as  the 
ninth  and  tenth  combined.  The  head,  as  viewed  from  in  front, 
appears  to  have  four  eyes,  the  two  median  ones  of  which  are 
closer  together  than  the  two  on  each  side,  their  outlines  being 
rendered  more  conspicuous  by  the  dense  pubescence  covering  all 
the  adjacent -smrface. 

Xylophilus  pentaphyllus,  n.sp. 

^.  Of  a  tlingy,  testaceous  brown,  parts  of  appendages  some- 
what paler;  head  blackish.  Clothed  with  short,  ashen  pubes- 
cence, denser  on  undersurface  than  on  upper. 

Head  with  small  and  rather  dense  punctures.  Eyes  prominent 
and  widely  separated,  lightly  notched  in  front.  Antennae  with 
Hrst  joint  stout  and  moderately  long,  second  short  and  trans- 
verse, third  rather  long,  fourth  partly  concealed  by  third,  fifth 
small  and  partially  concealed  by  fourth,  sixth  to  tenth  very  short 
but  each  with  a  long  ramus,  eleventh  almost  as  long  as  ramus  of 
tenth,  rather  thin  at  base  but  dilated  towards  apex.     Prothorax 
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moderately  transverse,  sides  wider  near  apex  tlian  elsewhere; 
with  numerous,  fairly  strong  punctures;  with  a  fairly  large  fovea 
on  each  side  of  middle  of  base;  a  shallow,  longitudinal  impres- 
sion, and  a  shallow,  transverse  one  slightly  in  advance  of  the 
middle.  Elytra  much  wider  than  prothorax,  sides  gently  dilated 
to  beyond  the  middle:  with  dense  and  sharply  defined,  but  not 
verv  large  punctures,  rather  larger  on  and  about  some  feeble 
basal  swellings  than  elsewhere.  Le<js  rather  long;  hind-tibiw 
thin  and  parallel-sided  except  at  extreme  base.     Length,  2  mm. 

tlab.  —  Tasm.:  Mount  Wellington  (A.  M.  Lea). 

The  two  males  before  me  (one  of  which  belongs  to  Mr.  H.  H. 
D.  Griffith)  at  first  glance  appear  like  small,  dingy  specimens  of 
X.  pecti7dco7'nis,  but  may  be  at  once  distinguished  by  tlie  eyes. 
Champion  says  of  the  eyes  of  that  species,  "very  large,  narrowly 
separated  in  front";  and  a  specimen  before  me,  that  agrees  well 
with  his  description  and  figure,  has  the  eyes  so  close  together 
that,  at  first  glance,  they  appear  to  be  touching,  and  the  distance 
separating  them  is  only  about  the  width  of  a  facet,  certainly  dis- 
tinctly less  than  the  thickness  of  the  basal  joint  of  an  antenna. 
On  the  present  species,  the  eyes,  although  large,  are  much  smaller 
than  on  that  species,  and  even  more  apart  than  those  of  its 
female,  the  distance  between  them  at  their  nearest  being  about 
equal  to  the  diameter  of  an  eye,  and  quite  as  much  as  the  length 
of  the  basal  joint  of  an  antenna;  there  are  also  slight  differences 
in  the  sculpture  elsewhere. 

Xylophilus  spiNiPES,  n.sp. 

(J.  Black;  prothorax,  shoulders,  palpi,  four  front  legs,  and 
hind-tarsi  reddish.  Modeiately  clothed  with  ashen  or  whitish 
pubescence. 

Head  with  small  but  fairly  dense  punctures.  Eyes  large,  close 
togetlier,  and  subtriangularly  notched.  .Vntennse  moderately 
long  and  not  very  thin,  second  joint  small,  third  to  tenth  each 
almost  as  long  as  wide,  eleventh  slightly  longer  than  ninth  and 
tenth  (combined.  Prolhorax  rather  small,  almost  parallel-sided 
from  base  to  near  apex;  vvith  a  shallow  and  irregular  median 
line,   and  a  small  depression   on   each    side   of   base;  punctures 
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sharply  defined,  and  very  little  larger  than  on  head.  Elytra 
much  wider  than  prothorax,  parallel-sided  from  shoulders  to  near 
apex,  with  a  feeble  swelling  on  each  near  scutellum:  punctures 
dense,  sharply  defined  and  of  moderate  size  near  base,  becoming 
much  smaller  posteriorly.  Leys  rather  long;  front  trochanters 
acutely  spined;  hind-femora  stout;  frtmt  tibiae  bisinuate  on  lower 
surface,  and  dentate  at  tip:  hind  pair  not  much  thicker  than 
middle  ones.      Length,  2 J  mm. 

//rt6.- N.8.W.:  WoUongong  (A.  M.  Lea).     Unique. 

Structurally  close  to  X.  abnormis,  but  elytra  entirely  dark, 
except  for  a  spot  about  the  size  of  an  eye  on  each  shoulder.  The 
distance  between  the  eyes  at  their  nearest  point  is  about  equal 
to  the  thickness  of  the  basal  antennal  joint.  'J'he  basal  joint  of 
the  hind-tarsi  is  rather  more  strongly  curved  than  usual;  the 
armature  of  the  front  trochanters  is  much  as  in  many  FseJapliidia. 

Xylophilus  opacicollis,  n.sp. 

Black  ;  prothorax,  palpi,  four  front  legs,  and  hind-knees 
fiavous,  head  of  a  dingy  flavous  with  the  base  infuscated,  three 
basal  joints  of  antennae  obscurely  testaceous,  the  others  darker. 
Rather  densely  clothed  with  very  short,  pale  pubescen(;e. 

Head  moderately  convex;  with  dense,  partially  concealed 
punctures.  E^^es  large,  lightly  notched  in  front,  separated  for 
about  the  length  of  two  basal  joints  of  antennae.  Antennae 
moderately  long,  second  joint  short  and  subglobular,  third 
thinnest  of  all  and  slightly  longer  than  first,  fourth  to  tenth  very 
feebly  decreasing  in  length,  and  very  feebly  increasing  in  width, 
eleventh  distinctly  wider  than  tenth,  and  almost  as  long  as  ninth 
and  tenth  combined.  Apical  joint  of  palpi  very  large  and 
strongly  securiform,  l^rothorax  about  as  long  as  wide,  moder- 
ately convex,  nowhere  shining,  sides  very  feebly  dilated  from 
base  to  near  apex,  with  a  vague  depression  on  each  side  of  middle 
of  base,  and  a  still  more  feeble  one  on  each  side,  with  vague 
remnants  of  a  median,  transverse  impression  and  a  median  line; 
punctures  much  as  on  head.  Elytra  long,  thin,  and  parallel- 
sided  to  near  apex,  basal  swellings  extremely  feeble;  with  dense 
and    sharply  defined    punctures    of    moderate    size  about    base, 
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becoming  very  small  posteriorly.  Leyii  rather  long  and  thin; 
hind-tibite  no  widen-  at  apex  than  at  apical  third,  and  not  notched; 
hind-tarsi  witli  basal  joint  distinctly  curved,  and  much  longer 
than  the  rest  combined.     Length,  4  mm. 

//a6.    -N.S.W.:  Jenolan  (J.  C.  Wiburd).      Unique. 

An  unusually  elongate  species,  which  I  was  at  first  disposed 
to  consider  as  not  belonging  to  the  genus:  but  the  metasternum 
and  abdomen,  although  longer  than  usual,  are  not  otherwise 
aberrant.     The  type  is  probably  a  male. 

Xylophilus  longicorpus  n.sp. 

^J.  Blackish,  prothorax,  palpi,  and  legs  (hind-tibii\3  slightly 
infuscated  at  apex)  flavous.  Closely  covered  with  very  short, 
pale  pubescence. 

Rp,ad  rather  convex;  with  dense  and  rather  small,  partially 
concealed  punctures.  Eyes  large,  prominent,  lightly  notched, 
separated  for  slightly  more  than  the  length  of  the  two  basal 
joints  of  antennte.  Apical  joint  of  palpi  large,  and  strongly 
securiform.  Frothorax  slightly  longer  than  the  basal  width, 
sides  lightly  dilated  to  near  apex  and  then  rounded,  with  a 
rather  shallow,  semidouble,  medio-basal  impression,  and  a  feeble 
depression  on  each  side,  with  a  fairly  distinct  but  shallow,  trans- 
verse impression  slightly  nearer  apex  than  base  :  punctures 
somewhat  as  on  head.  Elytra  long  and  thin,  much  wider  than 
prothorax;  basal  swellings  and  punctures  much  as  on  preceding 
species.  Legs  moderately  long  and  rather  thin;  hind-tibiae  con- 
spicuously dilated  to,  and  strongly  notched  at  apex;  hind-tarsi 
with  basal  joint  moderately  curved,  and  more  than  twice  as  long 
as  the  rest  combined.     Length,  3^  mm. 

//a6.— N.S.  VV.  :  National  Park,  near  Sydney  (A.  M.  Lea). 
Unique. 

An  unusually  long,  thin  species,  in  general  appearance  closely 
allied  to  the  preceding  one,  but  readily  distinguished  by  the 
hind-tibia?;  in  addition,  there  are  many  slight  differences  in  the 
prothorax  and  legs.  The  first  joint  of  the  antennae  is  of  the 
usual  size,  the  second  is  short  and  subglobular,  [the  others  ai-e 


554^  NEW    SPRCIKS    OF    AUSTRAL! A\    C'OLEOPTKRA,   xiii., 

missing];*  but  the  species  has  been  described  on  account  of  its 
close  resemblance  to  the  preceding  one,  from  which  it  is  strikingly 
distinct  by  the  hind-tibia?.  The  colours  of  both  species  are  some- 
what as  in  X.  eucalypti  and  X.  fiaincolli^,  but  otherwise  they 
have  little  in  common  with  those  species. 

Xylophilus  michoderks,  n  sp. 

9.  Bright  castaneo-flavous,  head  deeply  infuscated.  Moder- 
ately densely  clothed  with  (for  the  genus)  not  very  short,  stra- 
mineous pubescence. 

Head  with  rather  dense  and  sharply  defined,  bur  not  very 
large,  punctures.  Eyes  prominent,  separated  for  about  the 
length  of  the  two  basal  joints  of  antennae,  lightly  notched  in 
front.  Antennae  moderately  long,  second  joint  slightly  stouter 
and  slightly  shorter  than  third,  eleventh  slightly  wider  than 
tenth,  and  almost  as  long  as  ninth  and  tenth  combined,  Fro- 
thorax  small,  strongly  transverse;  with  a  vaguely  impressed, 
median  line,  a  feeble  depression  on  each  side  of  base;  with  dense 
and  sharply  defined  punctures.  Elytra  comparatively  large, 
much  wider  than  prothorax,  parallel-sided  to  near  apex,  with  a 
feeble  impression  on  each  side  at  base;  punctures  dense,  sharply 
defined  and  moderately  large  about  base,  becoming  smaller  pos- 
teriorly. Ze^s  rather  long  and  thin;  hind-tibi?e  no  wider  at  apex 
than  in  middle.      Length,  2/5  mm. 

Hah. — Tasm.:  Huon  River  (A.  M.  Lea).      Unique. 

A  pale  species,  with  infuscate  head  and  conspicuous  }»unc- 
tures.  From  X.  fiavescens,  it  differs  in  being  larger,  prothorax 
considerably  smaller  in  proportion  to  the  elytra,  eyes  larger  and 
closer  together  than  in  the  female  of  that  species,  and  hindlegs 
verv  different  from  its  male.  The  hind-tibiae  (not  dilated,  and 
not  notched  at  the  apex)  are  different  from  those  of  X.  divisus, 
and  several  other  pale  species. 

Xylophilus  impressiceps,  n.sp. 
Hlack,    parts    of    appendages    reddish.       Moderately    densely 
clothed  with  fairly  long,  stramineous  pubescence. 

"  The  species,  however,  belongs  to  a  group  without  strikingly  distinctive 
$^utennft:, 
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Head  with  numerous,  small  punctures:  with  a  shallow  but 
fairly  distinct,  median  line.  Eyes  prominent,  lightly  notched, 
separated  for  about  the  length  of  the  basal,  antennal  joint.  An- 
tennie  moderately  long  and  not  very  thin,  second  joint  slightly 
shorter  than  third,  eleventh  distinctly  wider  than  tenth,  and 
almost  as  long  as  ninth  and  tenth  combined.  Pvothorax  rather 
small,  moderately  transverse;  with  dense  but  somewhat  iri'egular 
punctures;  with  a  distinct,  medio-basal  impression  (evidently  the 
remnant  of  a  median  line)  and  a  transverse  one  on  eacli  side  near 
base,  and  with  remnants  of  a  very  feeble  one  across  middle. 
Elytra  much  wider  than  prothorax,  parallel-sided  to  near  apex, 
with  a  moderate  swelling  close  to  scutellum  on  each  side  of  base; 
and  a  shallow  depression  commencing  between  each  swelling  and 
the  shoulder,  and  ending  behind  the  swelling;  with  dense  and 
sharply  defined  punctures  of  moderate  size,  but  becoming  small 
posteriorly.  Legs  rather  long  and  thin:  hind-tibia^  no  wider  at 
apex  than  in  middle.     Length,  2\  mm. 

Hah. — Tasm.:  Mole  Creek  (A.  M.  Lea). 

The  type  appears  to  be  a  female,  and,  in  general  appearance, 
is  close  to  X.  iininaculatns;  but  the  antenna?  are  darker,  pro- 
thorax  with  three  basal  impressions,  and  head  with  a  distinct, 
median  line  towards  base.  The  elytra  are  uniformly  blackish, 
but  not  of  quite  so  deep  a  black  as  the  head  and  prothorax;  the 
appendages  are  more  or  less  piceous-brown,  w4th  the  tarsi  paler. 

Xylophilus  variicornis,  n.sp. 

(J.  Piceous-brown,  appendages  paler,  head  and  undersurface 
black  or  blackish.  Clo.sely  covered  with  very  short,  ashen 
pubescence. 

Head  rather  strongly  transverse,  with  small  but  fairly  distinct 
punctures.  Eyes  large,  prominent,  lightly  notched,  distance 
between  them  at  their  closest  about  equal  to  the  length  of  the 
two  basal  joints  of  antennae.  Antenna?  rather  long  and  thin, 
second  joint  small  and  subglobular,  none  of  the  others  transverse, 
eleventh  not  much  wider  or  longer  than  tenth.  Prothorax  small 
and  lightly  transverse;  with  dense  and  rather  distinct  punctures: 
with  a  transverse  depression  (dilated  on  each  side)  across  middle, 
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and  four  depressions  at  base.  Elytra  much  wider  than  prothorax, 
very  feebly  dilated  to  beyond  the  middle,  with  a  feeble  swelling 
on  each  side  of  scutellum,  and  a  shallow  depression  at  the  side 
of,  and  behind,  each  swelling:  with  dense  and  sharply  defined, 
but  not  very  large  punctures  on  basal  half,  becoming  smaller 
posteriorly.  Leys  rather  long  and  thin:  hind-tibife  no  wider  at 
apex  than  in  middle.     Length,  1 J-2^  mm. 

9.  Differs  in  having  the  eyes  smaller  and  less  close  together; 
antennae  much  shorter,  with  several  of  the  joints  transverse;  ab- 
domen more  convex,  and  legs  somewhat  shorter. 

Hab. — Tasm.:  Waratah,  Swansea,  Frankford,  Hobart,  Mount 
Wellington,  Huon  River  (A.  M.  Lea). 

In  general  appearance,  close  to  X.  acacice,  but  antennse  of  male 
conspicuously  longer,  punctures  distinctly  coarser,  and  upper 
surface  without  apparent  "bloom,"  owing  to  the  pubescence  being- 
somewhat  longer,  although  still  very  short.  At  first  glance,  the 
antennae  of  the  male  resemble  those  of  the  male  of  X.  co7ispicil- 
latus,  but  all  the  joints  are  distinct.  The  antennae  are  consider- 
ably longer  than  in  X.  uiconspiciiiis;  they  are  usually  infuscated 
from  near  the  base,  but  sometimes  are  entirely  pale;  occasionally 
parts  of  the  femora  are  lightly  infuscated.  One  specimen  has 
the  prothorax  quite  as  black  as  the  head,  and  the  elytra  almost 
as  black.  The  specimen  (^)  from  Waratah  has  the  antennae 
rather  longer  than  usual,  and  entirely  infuscated;  the  femora 
deeply,  and  the  tibise  lightly,  infuscated;  and  almost  the  whole 
of  the  body-parts  deep  black.  It  certainly  "looks"  as  if  it 
belonged  to  a  different  species,  and  to  a  thinner  and  longer  male 
from  Frankford;  but  the  differences  appear  to  be  varietal  only 
from  the  normal  form. 

Two  males  from  Western  Australia  (Donnybrook  and  Karri- 
dale)  are  paler  than  the  Tasmanian  specimens,  with  thinner  and 
longer  antennae  and  legs,  and  more  conspicuous,  elytral  punctures; 
they  appear  to  represent  a  variety  only. 

Xylophilus  micromelas,  n.sp. 
(J.  Black,  parts  of   undersurface  and  of  appendages  obscurely 
paler.      With  rather  sparse  and  minute,  ashen  pubescence, 
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Head  with  dense  and  small  punctures.  Eyes  prominent,  widely 
separated,  moderately  notched  and  (for  the  genus)  decidedly 
small.  Antenna?  moderately  long,  second  joint  subglobular, 
decidedly  shorter  and  stouter  than  third,  none  of  the  other's 
transverse,  eleventh  slightly  longer  and  wider  than  tenth.  Pro- 
thorax  rather  small,  distinctly  transverse,  sides  gently  rounded- 
punctures  dense  and  rather  sharply  defined;  with  three  feeble 
impressions  across  middle,  and  four  at  base,  the  two  median  ones 
of  the  latter  more  conspicuous  than  the  otiiers.  Elytra  much 
wider  than  prothorax,  parallel-sided  to  neai'  apex,  with  two, 
feeble,  sub-basal  impressions;  with  dense  and  sharply  defined 
punctures  of  moderate  size,  becoming  smaller  (but  quite  distinct) 
posteriorly.      Legs  rather  long  and  thin.      Length,  \\  mm. 

9.  Differs  in  being  rather  more  robust,  eyes  smaller  and  more 
distant,  antenna?  shorter,  second  joint  larger  and  some  of  the 
others  lightly  transverse,  abdomen  more  convex,  and  legs  slightly 
shorter. 

Hab. — Tasm.:  Huon  River,  Mole  Creek  (A.  M.  Lea). 

A  short,  dumpy  species,  with  blackish  antennjie,  rather  close  to 
X.  .If-foveatus,  but  slightly  smaller,  antenna;  and  legs  darker,  pro- 
thoracic  impressions  not  quite  the  same  at  the  base,  and  with  an 
additional  (but  feeble)  one  in  middle  of  the  disc.  At  first  glance, 
the  whole  of  the  appendages  appear  to  be  blackish;  but,  on  close 
examination,  the  coxa?,  and  parts  of  the  tibiae  and  tarsi  are  seen 
to  be  obscurely  testaceous.  In  the  type-female,  the  subscutellar 
elevations  are  feeble,  but  traceable;  but  they  are  practically  absent 
from  the  male. 

Xylophilus  bimaculiventhis,  u.sp. 

Of  a  dingy  piceous-brown;  head  almost  black,  elytra,  muzzle, 
antenna?,  palpi  and  legs  of  a  more  or  less  dingy  brownish-testa- 
ceous; a  fairly  large,  oblique,  elliptic,  flavous  spot  on  each  side  of 
base  of  abdomen.      With  very  short,  ashen  pubescence. 

Head  with  minute  punctures.  Eyes  prominent,  w  idely  separ- 
ated, moderately  notched  in  front,  and  (for  the  genus)  rather 
small.  Antennae  rather  long  and  thin,  second  joint  subglobular, 
slightly  shorter  than  third,  none  transverse,  eleventh  wider  than 

40 
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tenth,  but  shorter  than  ninth  and  tenth  combined.  Prothorax 
rather  small  and  slightly  transverse,  with  a  shallow,  twice  inter- 
rupted impression  across  middle,  and  with  four  impressions  at 
base,  of  which  the  two  median  ones  are  oblique,  larger  and  more 
distinct  than  the  others,  and  almost  touch.  Elytra  comparatively 
large,  much  wider  than  prothorax,  sides  feebly  dilated  to  beyond 
the  middle,  with  a  feeble  swelling  on  each  side  of  scutellum,  and 
a  depression  behind  each  swelling;  with  dense  and  sharply  de- 
fined punctures  on  basal  half,  becoming  very  small  posteriorly. 
Lpys  long  and  thin;  hind- tibiae  thin  throughout.  Length,  1  J-Hmm. 

Hab.—^K^N. :  Jenolan  (J.  C.  Wiburd),  Wollongong  (A.  M. 
Lea). 

Readily  distinguished  from  all  the  other,  small,  dingy  species 
of  the  genus,  by  the  two,  conspicuous,  abdominal  patches ; 
although  these  are  probably  sexual  (and  masculine),  they  are 
slightly  elevated,  and  have  denser  clothing  than  elsewhere.  The 
elytra  are  distinctly  paler  than  the  prothorax,  and  the  latter  is 
somewhat  paler  than  the  head;  the  basal  joints  of  the  antennae 
are  somewhat  paler  than  the  others.  On  one  specimen,  each 
segment  of  the  abdomen  is  flattened  in  the  middle;  on  another, 
they  are  similarly  flattened,  but  the  apical  segment  has  a  con- 
spicuous depression  on  each  side  of  the  middle;  probably,  how- 
ever, the  flattening  was  due  to  the  specimens  being  mounted 
when  the  abdomen  was  in  a  soft  condition. 

Xylophilus  convexiceps,  n.sp. 

(J.  Blackish;  palpi,  tarsi,  and  coxee  obscurely  paler.  Moder- 
ately clothed  with  very  short,  depressed,  ashen  pubescence;  the 
elytra,  in  addition,  with  a  few,  fine,  upright  hairs. 

Head  of  moderate  size  and  rather  strongly  convex,  narrowed 
V)ehind  eyes  and  at  base,  with  a  distinct  (but  normally  concealed) 
neck,  median  line  vaguely  traceable,  semicircularly  depressed  in 
front;  with  dense  and  sharply  defined,  but  rather  small  punc- 
tures. Eyes  rather  small,  lateral,  very  prominent,  entire,  rather 
distant  from  base.  Antennae  long  and  thin,  each  inserted  in 
front  of  a   slight    ridge   placed    obliquely  inwards  from  the  eye, 
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first  joint  not  very  long,  its  apical  portion  subglobular,  second 
small  and  subglobular,  third  slightly  longer  than  first  or  fourth, 
feebly  dilated  to  apex,  fourth  to  tenth  subequal  in  length,  each 
lightly  and  regularly  dilated  to  apex,  eleventh  slightly  longer 
than  tenth,  its  tip  moderately  acute.  Apical  joint  of  palpi 
securiform.  Prothorax  rather  small,  about  as  long  as  wide,  dis- 
tinctly narrower  than  head;  with  a  conspicuous,  semidouble, 
medio-basal  impression,  and  a  smaller  but  distinct  one  on  each 
side  of  base,  a  distinct  impression  across  middle  at  apical  third, 
but  rather  shallow  in  middle,  and  with  a  vague,  median  line; 
with  dense  punctures,  slightly  larger  than  on  head.  Scutellum 
minute.  Elytra  lightly  convex,  distinctly  wider  than  prothorax, 
almost  parallel-sided  to  near  apex^  with  a  vague  swelling  on  each 
side  of  scutellum  ;  punctures  crowded,  sharply  defined,  and 
slightly  larger  than  on  prothorax,  becoming  smaller  (but  still 
distinct)  posteriorly.  Sterna  with  crowded  and  moderately 
large  punctures;  metasternum  elongate,  with  a  distinct,  medio- 
apical  fovea.  Abdomen  large,  all  sutures  distinct;  with  dense, 
sharply  defined  punctures,  rather  smaller  than  on  sterna;  second 
and  fifth  segments  slightly  larger  than  each  of  the  others.  Z^^/.s- 
rather  long  and  thin;  front  coxae  touching,  middle  pair  lightly, 
the  hind  ones  moderately  separated,  hind-femora  moderately 
stout,  hindmargin  with  a  conspicuous  patch  or  fringe  of  pale 
pubescence,  shorter  near  base  than  in  middle,  so  as  to  cause  a 
notched  appearance.     Length,  2J-2i  mm. 

ifrtft.— Tasm.:  Hobart  (A.  M.  Lea). 

The  suture  between  the  two  basal  segments  of  abdomen  is 
(juite  distinct  across  the  middle;  the  margins  of  the  prothorax 
are  not  keeled,  and  the  prosternal  sutures  are  rather  distinct; 
the  clothing  of  the  hind-femora  is  remarkable,  but  there  are 
many  Xylophili  with  curious,  femoral  clothing.  Under  a  com- 
pound power,  the  hind-tibiae  appear  to  be  terminated  by  two 
small  spines  (invisible  under  a  Coddington  lens),  and  the  hind- 
tarsi  to  have  the  basal  joint  as  long  as  the  rest  combined,  the 
second  short,  the  third  produced  as  a  lobe  under  the  base  of  the 
fourth,  and  each  claw  to  have  an  obtuse  swelling  at  its  base, 
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T  am  satisfied  that  all  the  preceding  species  belong  to  Xylo- 
'philus,  or  to  some  of  the  many  subgenera  proposed  at  its  expense; 
but  so  many,  apparently  strikingly  distinct  forms  have  been 
separated  from  that  genus,  and  later  on  reunited  with  it,  that  it 
seems  desirable  not  to  propose  any  new  genus  on  species  that 
could,  by  any  reasonable  probability,  be  referred  to  it.  It  is 
probable  that  the  present,  and  some  of  the  following  species,  may 
be  considered  worthy  of  generic  rank,  but,  for  the  present,  they 
are  referred  to  the  main  genus.  Whether  this  and  the  next 
species  are  allowed  to  remain  in  XylojDhilufi  or  not,  however, 
they  should  always  be  generically  associated. 

Xylophilus  subserraticornis,  n.sp. 

^.  Black,  prothorax  flavous,  parts  of  legs  obscurely  flavous. 
Moderately  clothed  with  short,  depressed,  ashen  pubescence; 
elytra,  in  addition,  with  a  few,  fine,  upright  hairs. 

Head  and  appendages  as  in  preceding  species,  except  that  the 
median  line  is  still  more  feebly  impressed,  that  the  punctures  are 
slightly  more  distinct,  and  that  the  antennae  have  a  slightly  more 
serrated  appearance.  Prothorax  slightly  transverse,  and  dis- 
tinctly narrower  than  head,  base  and  apex  equal,  sides  gently 
rounded,  with  an  impression  across  middle  at  apical  third,  rather 
shallow  on  disc  but  fairly  deep  on  sides,  with  a  conspicuous,  curved, 
medio-basal  impression,  and  a  small,  round  fovea  on  each  side; 
punctures  much  as  on  head.  Scutellum  minute,  within  a  shallow 
depression.  Elyt7'a  rather  long,  much  wider  than  prothorax, 
almost  parallel-sided  to  near  apex,  with  a  vague  swelling  on  each 
side  of  scutellum;  punctures  dense,  sharply  defined  and  of  moder- 
ate size,  becoming  smaller  posteriorly.  Sterna  and  abdomen  much 
as  in  preceding  species,  ^ind-femora  each  with  a  conspicuous 
pad  of  pale  pubescence  on  hind-margin  from  base  to  near  apex. 
Length,  2  J  mm. 

7/«6._N.S.W.:  Jenolan  (J.  C.  Wiburd).     Unique. 

Structurally  close  to  the  preceding  species,  but  with  flavous 
prothorax,  and  clothing  of  hind-femora  somewhat  different.  The 
eleventh  joint  of  botli  antenn?e,  and  the  middle  legs  are  missing 
from  the  type. 
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Xylophilus  ixflatipennis,  n.sp. 

Of  a  clingy  piceous-brown,  head  and  prothoi-ax  almost  black. 
Moderately  clothed  with  very  short,  ashen  pubescence. 

Head  transverse,  rather  convex,  shining;  with  some  distinct 
punctures  between  eyes  but  sparse  elsewhere;  muzzle  short.  Eyes 
rather  large,  lateral,  prominent,  coarsely  faceted,  scarcely  notched, 
rather  distant.  Antenna^  long  and  thin,  second  joint  small  and 
subglobular,  third  to  tenth  equal  and  cylindrical,  eleventh  slightly 
longer  and  wider  than  tenth.  Apical  joint  of  palpi  securiform. 
Frothorax  rather  small,  slightly  wider  than  long,  base  con- 
siderably wider  than  apex,  with  a  conspicuous,  oblique,  slightly 
curved  impression,  commencing  near  middle  of  base,  and  ending 
on  each  side  near  apex,  a  shallow  median  line  on  apical  two- 
thirds;  punctures  dense  and  somewhat  irregular,  but  usually 
sharply  defined.  ScatdliiY)i  small.  Elytra  tiat,  much  w^der  than 
prothorax,  considerably  dilated  to  near  apex,  and  then  widely 
rounded,  with  an  extremely  feeble  swelling  on  each  side  of  scu- 
tellum;  punctures  dense,  sharply  defined,  and  of  moderate  size 
near  base,  becoming  smaller  posteriorly.  Metasternum  shining, 
with  distinct  punctures  at  base  and  sides,  and  wdth  a  conspicuous, 
medio-apical  impression.  Abdomen  with  second  segment  slightly 
longer  than  first,  the  suture  between  them  distinct  across  middle. 
Legs  long  and  thin;  front  coxcVi  touching,  the  others  lightly 
separated;  penultimate  joint  of  tarsi  produced  below^  claw-joint. 
Length,  '^\-'^h  mm. 

y/«6.— Tasm.:  Mount  Wellington,  Ulverstone  (A.  M.  Lea). 

In  general  appearance,  like  a  minute  Triahosalpingas.  The 
oblique  impression  on  each  side  of  the  pronotum  is  considerably 
deeper  in  front  than  where  the  two  join  near  the  base  (altliough 
very  conspicuous  there);  as  a  result,  the  apical  portion  ajjpears 
to  be  rather  strongly  convex  in  the  middle,  and  much  deeper 
than  the  basal  portion.  In  the  male,  the  antennae  distinctly 
pass  the  metasternum;  in  the  female,  they  scarcely  extend  so  far, 
and  the  joints  (especially  after  the  fifth)  are  less  cylindrical. 

The  dilated  elytra,  and  suture  between  the  two  basal  segments 
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of  abdomen  distinct  across  the  middle,  are  aberrant  features;  the 
sculpture  of  the  prothorax  is  also  peculiar.  If  it  should  eventu- 
ally be  considered  necessary  to  refer  it  to  a  new  genus,  the  next 
species  should  probably  also  be  associated  with  it. 

Xylophilus  villosicornis,  n.sp. 

(J.  Of  a  dingy  piceous-brown,  appendages  somewhat  paler. 
Clothed  with  short,  ashen  pubescence,  but  the  antennse  with 
numerous,  rather  long  hairs. 

Head  transverse,  shining,  rather  convex;  with  distinct  punc- 
tures; muzzle  short.  Eyes  moderately  large,  lateral,  prominent, 
coarsely  faceted,  lightly  notched,  rather  distant.  Antenna?  de- 
cidedly long  and  thin,  second  joint  small  and  subglobular,  third 
to  tenth  cylindrical,  third  slightly  longer  than  fourth,  fourth  to 
tenth  subequal,  eleventh  distinctly  longer  than  tenth  and  slightly 
wider.  Apical  joint  of  palpi  strongly  securiform.  Prothorax 
rather  small,  lightly  transverse,  with  a  conspicuous,  curved, 
medio-basal,  semidouble  impression,  and  a  small  impression  near 
it  on  each  side;  a  strong,  transverse  impression  on  each  side  near 
apex,  but  not  traceable  to  middle,  with  a  very  vague,  median 
line  on  apical  half;  punctures  small,  and  moderately  dense.  Scu- 
tellum  small.  Elytra  long  and  feebly  convex,  much  wider  than 
prothorax,  basal  third  parallel-sided,  and  then  very  feebly  dilated 
to  near  apex,  with  a  very  vague  swelling  on  each  side  near  scu- 
tellum;  punctures  dense  and  sharply  defined,  but  not  very  large 
near  base,  becoming  smaller  posteriorly.  Metasternuin  rather 
elongate;  with  numerous,  sharply  defined  punctures;  a  distinct, 
medio-apical  impression.  Abdomen  with  second  segment  slightly 
larger  than  first,  the  suture  between  them  distinct  across  middle, 
third  and  fourth  segments  small.  Leys  long  and  thin,  their  coxte 
and  tarsi  as  in  the  preceding  species.  Length,  If  mm. 
Uah. — Tasm.:  Mount  Wellington  (A.  M.  Lea).      Unique. 

With  the  general  appearance  of  some  of  the  thinner  specimens 
of  X.  te7iuicornis,  but  prothoracic  impressions,  antennae,  and 
abdomen  different.  The  head  and  abdomen  are  rather  darker 
than  the  other  parts. 
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X  Y  L  O  P  H  I  L  O  S  T  E  N  U  S,   n.g 


Head  of  moderate  size,  with  a  distinct  neck.  Eyes  large, 
transverse,  coarsely  faceted,  deeply  notched;  rather  close  together 
in  front.  Antenna?  of  moderate  length,  some  of  the  joints 
strongly  ramose  in  male,  simple  in  female.  Palpi  with  apical 
joint  strongly  securiform.  Profhorax  strongly  ti-ans verse,  mar- 
gins keeled.  Scufdhim  small.  Elytra  long  and  almost  parallel- 
sided,  not  much  wider  than  prothorax.  Mesosterniim  moderately 
long;  episterna  wedge-shaped;  epimera  briefly  triangular.  Meta- 
sternum  elongate;  episterna  rathei*  narrow,  conspicuously  nar- 
rowed posteriorly.  Ahdomeji  with  all  sutures  distinct,  first  seg- 
ment shorter  than  second  along  middle,  but  longer  at  sides; 
second  slightly  longer  than  third  or  fourth,  the  latter  slightly 
longer  than  fifth.  Legs  rather  long  and  thin;  front  cox?e  touch- 
ing, coxal  cavities  widely  open  behind,  middle  coxa;  separated  in 
front,  but  touching  behind;  hind-coxas  almost  touching;  femora 
unarmed;  tibi?e  lightly  spurred,  hind  pair  slightly  dilated  to  and 
feebly  notched  at  apex;  tarsi  with  penultimate  joint  produced  as 
a  lobe  under  base  of  claw-joint,  claws  small  and  apparently 
simple. 

The  typical  species  is  a  narrow,  depressed  insect,  in  general 
appearance  strikingly  close  to  many  species  of  Heteromastix  oi 
the  Malacodermidce;  it  differs  from  Xylophilus  in  its  decidedly 
more  elongate  form,  and  distinct  suture  lietween  the  first  and 
second  abdominal  segments.     The  wings  are  large  and  blackish. 

Xylophilostenus  octophyllus,  n.sp.     (Plate  xxix.,  fig. 2). 

(J.  Black  or  blackish,  prothorax  tlavous;  legs  and  palpi  of  a 
more  or  less  dingy  flavous  or  testaceous,  the  hindlegs  sometimes 
piceous.  Moderately  clothed  with  whitish  or  ashen,  suberect 
pubescence,  on  the  prothorax  with  a  somewhat  golden  tone; 
undersurface  and  legs  with  shorter,  depressed  pubescence. 

Head  with  minute  and  not  very  dense  punctures;  with  a 
shining,  oblique  ridge  near  each  eye,  the  space  between  the  ridges 
subtriangular,  depressed,  and  with  more  conspicuous  punctures 
than  elsewhere.       Eyes   some  distance   from   the    base,  at  their 
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clo.se.st  separated  from  each  other  for  about  the  length  of  second 
joint  of  antennae.  Antennae  inserted  in  front  of  the  ocular 
notches,  first  joint  moderately  long,  dilated  to  apex,  second  small, 
third  almost  as  long  as  first  but  rather  less  dilated  to  apex, 
fourth  to  tenth  very  short  but  each  with  a  long  and  thin  ramus, 
eleventh  long,  thin,  and  resembling  the  ramus  of  the  preceding 
joint.  Frothornx  about  twice  as  wide  as  long,  base  truncate, 
sides  gently  rounded;  with  small  and  fairly  dense  punctures; 
with  a  rather  small  and  deep  fovea  on  each  side  of  base,  and  a 
wider  and  shallow  depression  between  them.  Elytra  more  than 
thrice  as  long  as  head  and  prothorax  combined;  with  dense, 
sharply  defined  punctures  of  moderate  size,  becoming  rather 
small  posteriorly,  but  nowhere  lineate  in  arrangement.  Front 
tarsi  not  very  long,  first  joint  slightly  shorter  than  fourth;  hind- 
tarsi  with  first  joint  lightly  curved  and  longer  than  the  rest 
combined.     Length,  3|-4  mm. 

9.  Differs  in  having  the  eyes  not  quite  so  close  together, 
antennae  longer  and  without  rami,  fourth  joint  slightly  longer 
than  third,  the  others  very  feebly  decreasing  in  length,  elytra 
slightly  w  ider  posteriorly,  abdomen  more  convex,  and  legs  some- 
what shorter. 

Hah. — Tasm.:  Mole  Creek,  Ulverstone,  Burnie,  Hobart  ( A.  M. 
Lea). 

The  antennal  rami  appear  to  be  of  a  very  fragile  nature,  as 
most  of  them  are  damaged  on  the  two  males  before  me;  each  of 
them  is  about  as  long  as  the  elytra  are  wide,  and  slightly  knobbed 
at  the  tip. 

KHIPIDOPHOKID^. 
Pelecotomoides  subparallela,  n.sp. 
Black,  claws  and  tibial  spurs  reddish.      Densely  clothed  with 
short,  ashen  pubescence. 

AnteniKP,  rather  stout,  third  joint  almost  as  long  as  fourth  and 
fifth  combined,  fifth  slightly  longer  and  distinctly  wider  than 
fourth,  sixth  to  tenth  strongly  serrated,  eleventh  notched  on  each 
side  near   apex.      Prothorax  with   sides   strongly  rounded,  apex 
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not  half  the  wic^tli  of  l)ase,  with  three  feeble  depressions  in  a 
transverse  series  across  middle.  Elytra  a  trifle  wider  than  pro- 
thorax;  almost  parallel-sided  to  beyond  the  middle,  each  with  a 
shallow,  longitudinal  depression,  and  with  traces  of  feeble  costa^. 
Length,  12-16  mm. 

y/rt/j.— ^N.S.W.:  Jenolan  (J.  C.  Wiburd),  Mount  Kosciusko  (R. 
Helms). 

A  rather  large,  dingy  species  (although  much  smaller  than  P. 
runlcullis),  that  might  be  referred  to  Gerstacker's  first  section  of 
the  genus.  The  elytra  are  much  less  narrowed  posteriorly  than 
any  of  the  species  named  by  Macleay.  The  specimens  from 
Mount  Kosciusko  have  the  elytra  and  tarsi  of  a  dingy  brown,  the 
abdomen  and  antenn*  somewhat  darkei-;  on  the  type,  part  of 
the  elytra  and  scutellum  are  obscurely  brownish,  but  on  a  second 
specimen,  from  Jenolan,  these  parts  (except  as  to  their  clothing) 
are  entirely  black. 

CEDEMERID^. 

PsEUDOLYCus  TARSALis,  n.sp.      (Plate  xxix.,  fig. 3). 

9-  Black,  opaque,  elytra  of  a  brick-red.  Densely  clothed  with 
short  pubescence,  similar  in  colour  to  the  derm  on  which  it  rests. 

Head  strongly  convex  between  eyes.  Antennae  with  third  to 
sixth  joints  flat,  strongly  inflated  and  subtriangular,  seventh  also 
flat  and  inflated,  but  lop-sided,  eighth  to  eleventh  much  thinner 
and  cylindrical,  eleventh  semi-double.  Prothorax  strongly  trans- 
verse, widest  close  to  apex,  angles  evenly  rounded  off,  with  a 
vague,  median  depression  somewhat  deeper  at  base  and  apex,  and 
with  a  large,  irregular  excavation  towards  each  side  of  disc. 
Elytra  much  wider  than  prothorax,  slightly  dilated  posteriorly; 
each  with  four,  conspicuous,  subcostal  elevations  on  disc,  suture 
also  elevated  but  not  to  base;  surface  densely  and  finely  granu- 
late but  partially  concealed  by  clothing.  Basal  joint  of  hind- 
tiirsl  with  a  conspicuous  seta^-tipped  projection  at  the  outer  base. 
Length,  12J  mm. 

Hah. — Tasm,:  Frankford  (A.  M.  Lea).      LTnique. 

In  general  appearance,  strikingly  close  to  var.  rufipennis  of 
P.  hcemorrhoidalis,  but   at   once  distinguished  by  the  hind-tarsi 
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(the  remarkable  sculptui-e  may  be  sexual,  but,  as  the  type  is  a 
female,  this  is  unlikely);  the  prothorax  is  also  very  much  shorter, 
and  without  the  conspicuous  medio-basal  impression  bounded 
posteriorly  by  oblique  ridges,  being  even  shorter  than  in  P. 
ivallacei.  The  semi-doubhng  of  the  apical  joint  of  the  antennje 
is  so  conspicuous,  that  that  joint  appears  to  be  really  two;  and 
these  regularly  decrease  in  length,  with  the  others,  from  the 
eighth.  On  the  type,  the  elytra  are  not  entirely  red,  as  the 
suture,  for  a  short  distance,  is  black;  and  there  is  a  slight  infus- 
cation  on  the  disc  of  each  at  about  the  basal  fourth;  the  latero- 
basal  margins  (concealed  from  above)  are  also  black;  the  legs 
(except  for  the  claws  and  tibial  spines)  and  anteiniai  are  entirely 
black. 

PSEUDOLYCUS    BIVITTICOLLIS,  n.Sp. 

9.  Black,  opaque;  elytra  and  two  prothoracic  vitttie  of  a  bright 
brick-red;  antenna3  with  most  of  the  eighth  and  ninth  joints,  and 
the  bases  of  the  tenth  and  eleventh,  obscurely  red.  Densely 
clothed  with  pubescence,  similar  in  colour  to  the  derm  on  which 
it  rests. 

Head  strongly  convex  between  eyes.  Antennae  with  third  to 
seventh  joints  wide.  Hat,  and  subtiiangularly  dilated  to  near 
apex,  eighth  to  eleventh  much  narrower  and  cylindrical,  eleventh 
conspicuously  semi-double.  Prothorax  widest  near  apex,  where 
the  width  is  slightly  more  than  the  length,  but  base  less  than 
the  length;  with  a  shallow,  median  line  from  apex  to  base,  and 
somewhat  dilated  posteriorly:  a  shallow  depression  on  each  side 
in  front.  Elytra  much  wider  than  prothorax;  each  with  four, 
conspicuous,  costal  elevations  on  disc;  surface  finely  granulate. 
Length,  14  mm. 

//«6.— N.S.W.:  Galston  (D.  Dumbrell). 

In  general  appearance  (except  for  the  prothoracic  vittfe)  much 
like  the  var.  rujipennis  of  P.  hceinori'hoidalis,  and  with  antennjv 
of  very  similar  shape  (but  not  colour);  but  diifers  in  having  the 
depressed  median  line  of  the  prothorax  commencing  almost  at 
the  extreme  apex,  and  gradually  dilating  to  the  base,  so  that 
there  is  not  a  medio-basal  tiiangle.      The  eighth  joint  of  antennae 
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is  almost  entirely  of  a  (Uiigy  fiavo-testaceous,  the  ninth  and  tenth 
j)artly  so,  the  eleventh  is  distinctly  semi-double,  the  apical  portion 
being  conspicuously  shorter  and  narrower  than  the  basal  portion. 
The  prothoracic  vittte  are  almost  parallel-sided,  and  parallel  to 
each  other,  in  which  they  differ  from  the  form  of  F.  hcpvurptenis 
haN  ing  the  pronotum  bivittate;  but  the  females  of  both  species 
may  be  distinguished  by  the  seventh  and  eighth  joints  of  antenna?; 
in  the  present  species,  their  proportions  being  as  in  F.  hamio- 
rrhoidalLs,  although,  in  colour,  the  apical  joints  approach  those  of 
F.  hcemojjferus.  A  specimen  from  Beech  worth  (Victoria;  in 
Coll.  Carter),  has  the  prothoracic  ^itt{e  considerably  reduced  in 
size,  so  that  they  do  not  quite  touch  the  base,  and  terminate 
about  the  middle. 

Table  of  the  Species  of  Fseudidyctis. 
A.  Antenna!  conspicuously  eleven- jointed. 

a.  8utural  costa  near  base  curving  round  to  join  tirst 

discal  costa . .    ira/lacei. 

art.  8utural  costa  not  joined  to  first  discal  costa. 

/'.  Median  vitta  of  prothorax  continuous  throughout  carteri. 

hh.  Median  vitta  terminated  l)ef ore  apex    vitticolUs. 

XX.  Antennai  with  apical  joint  semidouble,  causing  them 
to  appear  almost  or  quite  twelve-jointed. 

B.  Pronotum  polished  and  glabrous hilaris. 

BB.  Pronotum  densely  clothed  (at  any  rate  in  parts). 

C.  Basal  joint  of  hind-tarsi  not  simple  (arsalis. 

CC.  Basal  joint  simple. 

D.  Prothorax   having    two    ridges,    which   diverge 

obliquelj^  hindward   from   the   middle   of    the 

median  line,  enclosing  a  triangular  depression. 

c.  Eighth  joint  of  antenn*  quite  as  flat  as,  and 

more  than  half  the  width  of  seventh    niger. 

CC.  Eightli  joint  subcylindrical,  and  less  than  half 

the  width  of  seventh hceniorrhoidalis. 

Di).  Prothorax  not  as  in  D. 

E.  Pronotum  red  along  middle   forridus. 

EE.  Pronotimi  black  (or,  if  partly  red,  then  black 
along  middle). 
F.  Eightli  joint  of  aiitennivof  female  much  less 

than  half  the  width  of  seventh  hiritticoHls. 

FF.  Eighth  joint  of  female  more  than  half  the 

width  of  seventh  hcemopterui<. 
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Notes  on  Table. 

c.  F.  ith/ff  is  placed  here  with  hesitation,  as  the  medio-basal 
depression  is  less  triangular  than  in  F.  hfemor7'hoidalis,  and  the 
posterior  bounding  lines  are  more  obtuse  and  less  straight. 

F.  caimliculatus  was  not  included  in  the  table,  owing  to  the 
broken  antenna?  of  the  type;  but  it  would  probably  be  associated 
with  F.  hilaris. 

DOHRNIA    UNDULATICOLLIS,   n.sp. 

$.  Black,  front  of  head  (except  labrum)  and  its  undersurface 
except  behind  eyes),  prothorax,  most  of  legs,  and  parts  of  antenntv 
and  palpi  Havous.  Densely  clothed  with  pale,  depressed  pubes- 
cence; less  conspicuous  on  head  and  prothoi-ax  than  elsewhere. 

Head  gently  convex  towards  base,  and  obliquely  flattened  in 
front;  with  dense  and  small,  but  rather  sharply  defined  punc- 
tures. Eyes  large,  prominent,  and  entire.  Antenna?  rather 
long  and  thin,  eleventh  joint  slightly  longer  than  tenth,  and 
feebly  semi-double.  Frothorax  distinctly  transverse,  sides  moder- 
ately dilated  towards  apex,  apex  gently  rounded,  base  bilobed 
and  narrowly  upturned;  with  a  wide,  transverse  depression  near 
apex,  a  smaller  medio-basal  depression,  and  a  shallow  impression 
on  each  side  about  the  middle;  with  very  small  punctures.  Elytra 
nuich  wider  than  prothorax,  parallel-sided  to  near  apex;  each 
with  two,  feeble,  discal  costte;  punctures  crowded  and  small,  but 
sharply  defined.  Tip  of  abdovien  triangularly  notched.  Lega 
rather  long  and  thin;  claws  each  with  a  small  but  distinct  basal 
swelling.      Length  ((J 9)?  ^''^2  '^^^^^• 

9.  Difl'ers  in  being  somewhat  wider,  eyes  rather  less  prominent, 
antennte  and  legs  a  little  shorter,  and  abdomen  not  notched. 

J/ab.—N.^^AW  :  Blackheath  (G.  Masters),  Jenolan  (J.  C. 
AV'iburd),  National  Park  (A.  M.  Lea). — Victoria  (H.  J.  Carter). 

In  general  appearance  very  close  to  J),  bifovpicollis,  and  with 
the  labrum  quite  as  conspicuously  black,  but  the  prothorax  with 
a  transverse  impression  covering  the  whole  of  the  space  near  the 
apex,  instead  of  with  two,  large,  disconnected  excavations.  The 
eight  apical  joints  of  the  antennte  are  narrowly  flavous  at  base, 
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but  the  three  other  joints  have  most  of  their  underparts  pale; 
tlie  tips  of  the  palpi  are  iiifuscated;  the  tarsi  are  mostly  black  or 
infuscated,  the  front  tibiae  iiifuscated  about  apex,  the  middle 
ones  have  the  infuscation  more  extended,  and  the  hind  ones 
still  more  so;  on  two  specimens,  the  hind-femora  are  stained  with 
black  about  the  middle;  on  several  specimens,  the  head  has  a 
vague,  brassy  gloss;  the  scutellum  is  black,  except  that,  on  one 
specimen,  its  tip  is  obscurely  diluted  with  red. 

Table  of  the  Species  of  Dohrnia. 

Antennit^  of  male  with  some  joints  distorted  miranda. 

Antennae  of  male  with  no  joints  distorted. 

Pi*onotum  with  two,    large,   disconnected,  subapical  ex- 
cavations        hifore'iCoUts. 

Pi-onotum  without  such  excavations. 

Middle  femora  entirely  black  or  blackish  hoisdnrafi. 

Middle  femora  about  half  pale  and  half  black  eremifa. 

Middle  femora  entirely  pale  undii/afi<'o//is. 

CoPiDiTA  INCISA,  n.sp.      (Plate  xxix.,  fig. 4). 

(J.  Flavous  and  black,  elytra  dark  metallic  blue  (or  green). 
Rather  densely  clothed  (more  sparsely  on  the  prothorax  than 
elsewhere)  with  subdepressed,  ashen  or  sooty  pubescence. 

Head  rather  strongly  convex;  with  dense  and  sharply  defined 
punctures,  becoming  crowded  near  base;  mandibles  bifid.  Eyes 
large,  prominent,  and  rather  lightly  notched.  Antennae  long 
and  thin,  eleventh  joint  slightly  longer  than  tenth,  and  feebly 
semi-double.  Maxillary  palpi  with  the  outer  joint  large,  and 
strongly  notched  on  the  outer  side.  Profftorax  slightly  longer 
than  wide,  sides  dilated  to  near  apex,  apex  gently  incurved  at 
middle,  base  narrowly  upturned;  with  three,  vague  depressions; 
punctures  fairly  dense  and  large  about  base  and  sides,  but  rather 
shallow,  becoming  smaller  elsewhere.  Elytra  much  wider  than 
prothorax,  with  remnants  of  feeble,  discal  costre;  with  crowded 
and  rather  coarse  punctures,  in  places  becoming  granulate-punc- 
tate.     Length  ((J 9),  6J,-7  mm. 

9-  Differs  in  being  somewhat  wider,  prothorax  lightly  trans- 


570  NEAV    SPECIES    OF    AUSTRALIAN    COLEOPTERA,   xiii., 

verse,  apical  joint  of  palpi  longer  and  not  notched,  in  the  tip  of 
the  abdomen,  and  the  claws, 

/^rt6.— N.8.W.:  Mount  Victoria  (A.  M.  Lea). 

In  general  appearance,  fairly  close  to  C.  apicalis,  but  readily 
distinguished  by  the  palpi  of  the  male.  In  some  respects,  the 
specimens  agree  with  the  description  of  C.  jmlchra,  but  the  apical 
joint  of  the  maxillary  palpi  is  fully  twice  the  length  of  the  penul- 
timate (instead  of  scarce!}-  longer)  in  both  sexes,  and  in  the  male 
is  very  distinctive.  The  male  certainly  has  bifid  claws;  in  the 
female,  each  claw,  from  some  directions,  is  seen  to  have  a  con- 
spicuous, basal  swelling,  rather  acutely  pointed,  but  the  claws  are 
not  bifid.  The  flavous  parts  are  the  elypeus  and  middle  of 
undersurface  of  head,  prothorax,  scutellum,  mesosternum,  meta- 
sternum,  basal  half  of  femora,  and  the  coxae, 

CoPiDiTA  PACHYMERA,  n,sp,     (Plate  xxix,,  fig.7). 

^.  Flavous;  head  (except  for  parts  of  muzzle),  anteniuv,  palpi, 
knees,  tibiae,  and  tarsi  black  or  infuscated;  elytra  black,  with  a 
purplish  gloss,  and  a  conspicuous,  median,  flavous  patch.  Rather 
densely  clothed  (sparser  on  the  prothorax  than  elsewhere)  with 
subdepressed,  ashen  or  sooty  pubescence. 

Head  moderately  convex;  with  dense  and  sharply  defined,  but 
not  very  large  punctures,  becoming  crowded  at  base,  and  smaller 
in  front;  mandibles  bifid.  Eyes  large,  prominent,  and  feebly 
notched  in  front.  Antennae  long  and  thin,  eleventh  joint  no 
longer  than  tenth,  and  conspicuously  semi-double.  Apical  joint 
of  maxillary  palpi  long,  and  conspicuously  incurved  on  outer  side. 
Prothorax  distinctly  longer  than  wide,  sides  moderately  dilated 
near  apex,  base  narrowly  upturned;  with  vague,  discal  depres- 
sions; and  dense  and  fairly  large,  subasperate  punctures,  becom- 
ing smaller  and  shallower  in  front.  Elytra  much  wider  than 
base  of  prothorax;  each  with  four  discal  costae,  moderately  dis- 
tinct in  places;  densely  granulate-punctate.  Yimd-femora  very 
stout;  hind-tibiae  with  a  small,  acute  tooth  one-third  from  the 
inner  apex.     Length,  7  J-8  mm. 

//a^,— X.S.W.:  Sydney  (H..J.  Cartel),  C4alstun  (D.  Dumbrell). 


BY    A.     M.     LEA.  571 

In  general  appearance  much  like  C.  sloanei,  but  the  male 
without  a  supplementary  process  to  the  palpi,  hind-femora  un- 
usually stout  (fully  twice  as  thick  as  the  others),  and  hind-tibii« 
dentate.  The  abdomen  appears  to  be  composed  of  but  four 
ventral  segments,  with  the  apical  one  large,  lightly  produced  at 
the  middle  of  its  apex,  and  not  concealing  the  complicated  geni- 
talia; the  true  first  segment,  however,  is  visible  at  the  sides. 
The  elytra  have  the  suture  narrowly  pale,  but,  in  the  middle, 
there  is  a  suddenly  dilated,  subquadrate  patch,  rather  sharply 
defined,  but  with  somewhat  jagged  edges. 

Fi\^e  females  from  Galston  probably  belong  to  this  species; 
they  have  the  hind-femora  not,  or  scarcely,  stouter  than  the 
others,  and  the  hind-tibiae  simple;  the  dark  parts  of  the  append- 
ages rather  less  deeply  infuscated,  and  the  median  patch  of  the 
elytra  is  more  regularly  quadrate. 

CopiDiTA  MEDiOFLAVA,  n.sp.     (Plate  xxix.,  figs. 5,  6). 

(J.  Flavous  and  black  or  blackish,  elytra  black  with  a  purplish 
gloss,  the  suture  and  a  conspicuous  median  patch  iiavous.  Cloth- 
ing much  as  in  preceding  species. 

Head  with  eyes,  mandibles,  and  antennae  as  in  preceding 
species.  Apical  joint  of  maxillary  palpi  large  and  conspicuously 
notched  on  outer  side.  Prothorax  with  outlines  and  discal  im. 
pressions  as  on  preceding  species,  but  with  smaller  punctures. 
Elytra  much  as  in  that  species,  except  that  the  costal  elevations 
are  even  less  pronounced.    Z^(/.9  long  and  thin.    Length,  6|-6Jmm. 

Hah. — N.S.W.  :  Canterbury,  near  .Sydney  (H.  J.  Carter), 
Galston  (A.  M.  Lea). 

In  general  appearance  strikingly  close  to  the  preceding  species, 
but  the  apical  joint  of  the  palpi  with  a  strong,  median  notch;  the 
notch  rendered  more  conspicuous  by  the  space  behind  it  being 
pale  and  membranous  (it  is  much  as  on  C.  incisa)  the  hind- 
femora  also  are  no  stouter  than  the  others;  and  the  basal  segment 
of  the  abdomen  is  quite  distinct;  the  genitalia  of  the  type  are 
very  conspicuous.  C.  sloanei,  which  it  somewhat  resembles,  has, 
in  the  male,  a  conspicuous  basal  appendage  to  the  apical  joint  of 
the  palpi.      The  undersurface  (except  the  three  median  segments 
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of  the  abdomen,  which  are  deeply  infuscated)  is  paler  than  the 
prothorax  and  elytra,  these  being  of  a  rather  bright  llavous;  the 
infuscation  of  the  legs  is  not  very  deep.  The  dilated,  sutural 
patch  is  much  as  in  the  preceding  species. 

The  five  females  commented  upon,  under  the  preceding  species, 
may  possibly  belong  to  this  one,  but  the  abdomen  of  each  is 
entirely  pale  (as  in  the  male  of  that  species),  not  bicolorous  (as 
in  the  male  of  this  species). 

COPIDITA    TENUICORNIS,  n.Sp. 

9.  Pale  flavous,  tips  of  mandibles  blackish,  pronotum  with 
three,  conspicuous,  but  not  very  sharply  defined,  infuscate  lines, 
elytra  with  very  feeble  infuscate  lines. 

Head  rather  large,  with  irregularly  distributed  and  not  very 
large,  but  sharply  defined  punctures;  mandibles  bifid  Eyes 
large,  prominent,  widely  notched,  and  rather  closer  together  than 
usual  in  the  genus.  Antennae  very  long  and  thin,  eleventh  joint 
moderately  curved,  distinctly  longer  than  tenth,  and  with  a  vague 
remnant  of  doubling  at  the  apical  third.  Prothorax  slightly 
longer  than  wide,  sides  gently  dilated  from  near  the  base,  which 
is  narrowly  upturned,  with  a  shallow  and  vaguely  impressed, 
irregular,  median  line,  and  feeble  impressions  elsewhere;  with 
fairly  dense  punctures.  Elytra  much  wider  than  prothorax,  each 
with  four  discal  elevations,  of  ^vhich  the  third  (apart  from  its 
colour)  is  scarcely  traceable;  with  dense  but  rather  ill-defined 
punctures.  Fifth  segment  of  abdomen  rather  long,  its  tip 
rounded.      Legs  rather  long  and  thin.     Length,  12-15  mm. 

Hah. — Queensland:  Cairns  (E.  Allen). 

The  three  specimens  before  me  are  apparently  all  females; 
they  are  not  very  close  in  appearance  to  any  previously  described 
species.  The  infuscated  lines  on  the  elytra  are  fairly  distinct  to 
the  naked  eye,  but  less  defined  under  a  lens,  and  are  due  to  the 
elevations  being  somewhat  paler  than  the  adjacent  parts.  The 
antennae  are  unusually  thin,  and  extend  to  the  tip  of  the  elytra. 
The  prothoracic  punctures  are  sharply  defined  on  one  specimen, 
much  more  so  than  on  the  type. 
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COPIDITA    GRACILIS,   ll.Sp. 

(J.  FlavouB:  tips  of  niaudibles  blackisli,  elytra  with  an  infiis- 
cate,  purplish  vitta,  extending  from  each  shoulder  to  near  the 
apex.  Rather  densely  clothed  with  short,  somewhat  .i:^olden 
pubescence. 

llpad  rather  convex;  with  shai'pl}'  defined  but  rather  sparse 
and  small  punctures,  becoming  crowded  about  base;  mandibles 
l)ifid.  Eyes  large,  rather  shallowly  notched  in  front.  Antenna* 
long  and  thin,  eleventh  joint  slightly  shorter  than  tenth,  and 
conspicuously  semi-double.  Prothorax  much  longer  than  wide, 
sides  gently  dilated  from  near  base  to  near  apex;  base  narrowly 
upturnefl,  with  three,  very  vague,  discal  impressions;  with  dense 
and  sharply  flefined  punctures,  larger  and  less  crowded  along- 
middle  than  elsewhere.  Elytra  much  wider  than  prothorax; 
each  with  two,  rather  distinct,  costal  elevations;  with  dense  and 
sharply  defined,  but  somewhat  asperate  punctures.  Apical  seg- 
inent  of  ahdompn  conspicuously  bilobed.  Le^i^  long  and  thin. 
Length  ((J 9),  8-9 1-  mm. 

9.  Differs  in  being  rather  more  robust,  prothorax  shorter, 
apical  segment  of  abdomen  longer,  with  the  tip  rounded,  and  the 
legs  and  antennte  slightly  shorter. 

Hah. — Queensland :  Little  Mulgrave  River  (H.  Hacker). 

AVith  the  general  outlines  of  C.  apicifusca,  but  rather  flatter  ; 
antennae  not  quite  so  thin,  with  the  terminal  joint  distinctly 
shorter;  more  shining,  and  less  densely  clothed,  and  with  all  the 
appendages  and  the  tindersurface  pale.  The  elytral  vittae  on 
the  male  are  very  conspicuous;  from  above,  they  appear  to  be 
marginal,  from  the  base  to  near  the  apex;  but,  from  the  sides, 
the  margins  are  seen  to  be  narrowly  flavous;  on  the  female,  the 
vittse  are  distinct  on  the  shoulders,  but  are  little  more  than 
vague  infuscations  posteriorly.  The  joints  of  the  palpi  are 
elongate,  and  scarcely  difi'ei-  sexually;  the  genitalia  of  the  type- 
male  are  conspicuously  protruding. 

COPIDITA    FLAVA,   n.sp. 

(J.  Flavous,  opaque  ;  tips  of  mandibles  blackish.  Densely 
clothed  with  very  short,  somewhat  golden  pubescence. 

41 
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Head  rather  convex  between  eyes,  vaguely  depressed  in  front; 
witli  dense  and  sharply  defined,  but  rather  small  punctures ; 
mandibles  bifid.  Eyes  large,  conspicuously  (but  not  deeply) 
notched  in  front.  Antennfe  long  and  thin,  eleventh  joint  dis- 
tinctly shorter  than  tenth,  and  with  scarcely  a  trace  of  doubhng. 
Pntthorax  distinctly  longer  than  wide,  sides  moderately  inflated 
near  apex,  base  narrowly  upturned,  with  three,  vague,  discal  im- 
pressions: punctures  much  as  on  head.  Elytra  much  wider  than 
prothorax;  each  with  four,  discal  cost*,  of  which  the  third  is 
scarcely  traceable.     Length  ((J 9)'  '"^i-lOJmm. 

9.  Differs  in  being  more  robust,  with  somewhat  shorter  pi'o- 
thorax,  anteiuiie,  and  legs. 

Hah. — Queensland  (E.  Allen). 

In  general  sculpture  fairU'  close  to  C.  apicifusra,  but  entirely 
pale  (except  for  the  eyes  and  tips  of  mandibles),  with  somewhat 
different  clothing  and  punctures,  and  slightly  stouter  antenna^: 
from  the  preceding  species,  it  differs  in  being  opaque,  the  punc- 
tures less  conspicuous,  prothorax  more  dilated  to  near  apex,  ike. 
The  surface  of  the  elytra  could  fairly  be  regarded  as  shagreened, 
as  the  punctures  are  much  smaller,  denser,  and  more  asperate 
than  on  the  prothorax.  The  apical  segment  of  the  abdomen  is 
similar  sexually,  but  from  it,  on  the  type-male,  the  tip  of  an 
cedeagus  is  protruding;  and,  from  the  type-female,  an  ovipositor; 
the  palpi  have  the  apical  joint  rather  longer  on  the  male  than 
on  the  female. 

CURCULIONID^. 
Epacticus  suturalis,  n.sp. 

Castaneous;  head  and  rostrum  black,  funicle,  club,  tarsi,  and 
undersurface  almost  black.  Densely  clothed  with  white,  de- 
pressed, stout  seta?  or  scales,  conspicuously  denser  on  scutellum, 
suture,  sides  of  mesosternum  and  of  metasternum  than  elsewhere; 
elytra,  in  addition,  with  some  conspicuous  seta^. 

Bostnwt  slightly  longer  than  prothorax,  moderately  curved; 
apical  two-thirds  shining  and  with  minute  punctures,  basal  third 
with  rows  of  large,  partially  concealed  punctures.  Anteinia?  thin, 
inserted  slightly  nearer  base  than  apex  of  rostrum;  club  rather 
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short.  Prothorax  about  as  long  as  wide,  sides  moderatelv 
rounded,  base  slightly  wider  than  apex;  with  dense,  partially 
concealed  punctures.  Elytra  elongate,  distinctly  wider  than 
prothorax,  parallel-sided  to  near  apex;  with  rows  of  rather  large 
punctures,  more  or  less  concealed  by  clothing.     Length,  2J-25  mm. 

Hah. — Victoria  (Australian  Museum). 

Allied  to  E.  niyrirosfris  but  larger,  and  with  the  clothing  on 
the  suture  conspicuously  white  throughout;  at  first  glance,  the 
upper  surface  is  strongly  suggestive  of  several  species  of  Miso- 
jihrice.  The  sixth  interstice  on  each  el^^tron  towards  the  apex  is 
more  densely  clothed  than  the  adjacent  surface,  but  not  so  eon- 
spicuousl}'  as  the  suture.  The  four  specimens  before  me  are 
probably  females. 

Epacticus  aspkatilis,  n.sp. 

Black,  parts  of  legs  diluted  with  red,  scape  and  club  castaneous, 
funicle  somesvhat  darker.  Densely  clothed  with  large  scales,  on 
the  upper  surface  mostly  of  a  dingy  white  and  fawn-coloured,  on 
the  lower  surface  and  legs  mostly  white  with  a  silvery  gloss. 

Hostrnm  long,  thin,  and  lightly  curved;  apical  half  shining, 
and  with  rows  of  small  punctures,  basal  half  with  larger  punc- 
tures, but  more  or  less  concealed  by  clothing.  Antenme  thin, 
inserted  just  perceptibly  nearer  base  than  apex  of  rostrum;  club 
moderately  long.  Prothorax  slightly  longer  than  wide,  sides 
moderately  rounded,  base  slightly  wider  than  apex;  punctures 
dense  but  normall}-  concealed.  Elytra  considerabl}^  wider  than 
prothorax,  almost  parallel-sided  to  apical  third;  with  rows  of 
fairly  large,  concealed  punctures.     Length,  3  mm. 

/^a^>.— Western  Australia  :  Geraldton  (A.  M.  Lea). 

More  robust  than  any  previously  described  species  of  the  genus. 
The  rostrum  is  less  curved  than  on  E.  ruher^  but  the  club  is  much 
the  same.  In  some  lights,  the  scales  on  the  head  and  rostrum 
have  a  silvery  gloss,  but  most  of  the  scales  on  the  upper  surface 
are  dingy;  they  are  large  and  rough,  and  (except  where  abraded) 
completely  conceal  the  derm;  from  above,  the  elytra  appear  to 
be  uniformly  and  densely  clothed  with   stout  scales;  but,  from  the 
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sides,  some  semi-decumbent  setae  are  visible.  The  type  appears 
to  be  a  female,  and  its  rostrum  is  about  once  and  one-half  the 
length  of  the  prothorax. 

CERAMBYCID^. 

M  E  R  I  0  N  a:  D  A . 

Pascoe,  Trans.  Ent.  8oc.  Lond.,  (2),  iv.,  p. 237;  (3),  iii.,  p.570. 

This  genus  (represented  liy  man}-  species  in  the  Malay  Archi- 
pelago and  New  Guinea)  does  not  appear  to  have  been  previously 
recorded  from  Australia.  It  is  distinct  by  the  acutely  pointed 
elytra,  pedunculate  hind-femoi'a,  large  basal  segment  of  abdomen 
(wdiich  is  also  curiously  clothed  towards  the  apex  in  the  male), 
deep  impressions  behind  the  cl\'peu.s,  and  very  finely  faceted  eyes. 
In  our  catalogues,  it  should  be  placed  near  ^fpcl/nopus\  it  is  a 
very  interesting  addition  to  the  Australian  genera  of  longicorn- 
beetles. 

Merionceda  AUSTRALiiE,  n.sp.     (Plate  xxix.,  fig.  8). 

(J.  Bright  flavous;  swollen  parts  of  femora,  hind-tibise,  an- 
tenna*, and  apical  half  of  elytra  black  or  blackish.  Elytra  and 
base  and  sides  of  prothorax  sparsely  pubescent,  head  with  a  few- 
hairs  between  eyes;  rest  of  upper  surface  glabrous. 

Head  rather  long;  with  coarse  punctures  betw-een  eyes,  small 
and  sparse  elsewhere;  a  deep,  curved,  clypeal  suture,  which  has 
a  short,  deep  impression  extending  backwards  from  its  middle. 
Eyes  deeply  notched,  distant  from  prothorax.  Antennae  extend- 
ing to  tips  of  elytra,  first  joint  not  much  longer  than  third,  third 
and  fourth  cylindrical  and  equal,  the  following  ones  somewhat 
wider  and  depressed,  eleventh  slightly  narrower  and  slightly 
longer  than  tenth.  Prothorax  about  as  long  as  greatest  width, 
with  a  deep,  bisinuate  impression  near  apex,  behind  same  with 
five  longitudinal  elevations;  the  median  are  elliptic  and  slightly 
posterior  to  the  others;  the  outer  ones  lateral  and  obtuse;  with 
rather  sparse  punctures  in  the  depressed  parts.  Elytra  much 
wider  than  protliorax,  suddenly  and  strongly  narrowed  from  near 
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base,  with  the  tips  acutely  pointed;  witli  ahnost  regular  rows  of 
large  punctures,  but  becoming  irregular  posteriorly;  a  rather 
obtuse  carina  along  middle  of  apical  fourth.  Basal  segment  of 
abdomnn  almost  as  long  as  the  rest  combined,  second  large,  widely 
semicircularly  notched,  the  notch  fringed  with  golden  hairs,  the 
following  segments  also  with  dense  hairs  in  middle.  Four  fi-ont 
hxjs  moderately  long,  the  femora  subpedunculate;  hindlegs  much 
longer,  the  femora  strongly  pedunculate,  hind-tibise  curved,  with 
numerous,  short  spines,  and  a  strong  one  at  inner  apex.  Jjength, 
8  mm. 

Hab. — Queensland:  Kuranda  (H.  Hacker).      Uniiiue. 

The  antennft?  are  uniformly  dark,  except  that  towards  the  tip 
there  is  a  slight  dilution  of  colours,  but  not  one  of  the  joints  is 
conspicuously  pale,  as  on  many  species  of  the  genus;  the  basal 
joint  of  the  hind-tarsi  is  black  [the  others  are  missing];  the  dark 
apical  portion  of  each  elytron  extends  slightly  beyond  the  middle 
on  the  inner  side,  but  not  to  the  niiddle  on  the  outer  side. 

chry80mp:lid^. 

OOMELA    COCCINELLOIDES,   n.sp. 

Bright  Ha\  ous,  apical  half  of  antennse  somewhat  infuscated, 
elytra  black,  with  a  conspicuous,  irregular,  transverse  spot  on 
each  (or  interrupted  fascia),  slightly  before  the  middle. 

lledd  impunctate;  with  a  vague,  medio-basal  impression.  Pro- 
thorax  almost  four  times  as  wide  as  long,  base  almost  evenly 
rounded,  sides  rather  strongly  rounded  in  front;  with  fairly 
numerous,  but  very  minute  punctures.  Ehjtra  with  rather 
strongly  rounded  sides;  with  rows  of  very  small  punctures,  almost 
disappearing  })()steriorly  ;  interstices  very  minutely  punctate. 
Length,  i  nun. 

lldh. — Queensland:  Cairns  (E.  Allen).      Unicjue. 

The  ti-ansverse  mark  on  each  elytron  extends  fairly  close  to 
the  side  and  suture,  but  touches  neither;  it  is  evident  close  to 
the  suture.  The  abdominal  lamelh*?  are  small.  The  elytral 
epipleurte  are  concave  throughout.  In  general  appearance,  the 
type  is  much  like  some  small  Cocciuellidte. 
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OOiMELA    BIMACULATA,   11. sp. 

Reddish-castaneous,  elytra  blackish  with  a  greenish  gloss,  and 
with  two  reddish  spots;  most  of  antennae  infuscated. 

Head  with  sparse  and  very  feeble  punctures,  becoming  slightly 
more  distinct  on  clypeus.  Prothorax  at  base  fully  four  times 
as  wide  as  long,  sides  rather  strongly  rounded  in  front;  with 
numerous,  but  very  small  punctures.  Elytra  wider  than  pro- 
thorax  at  base,  sides  evenly  rounded;  with  regular  rows  of  rather 
small  punctures,  interstices  almost  impunctate.     Length,  2 2  mm. 

Uab. — Queensland:  Port  Denison  (Macleay  Museum). 

The  character  distinguishing  this  species  from  0.  ellipfica  in 
the  table  is  a  rather  feeble  one;  but  the  two  species  differ  as  well 
by  the  former  being  much  smaller,  rather  more  elongate,  base  of 
elytra  proportionately  wider  than  base  of  prothorax,  and  to  some 
extent  in  the  punctures.  The  spot  on  each  elytron  is  fairly  large 
but  not  very  sharply  defined,  and  is  placed  at  about  the  basal 
third  (on  the  third,  and  on  part  of  the  second  and  fourth  inter- 
stices), the  extreme  base  of  the  elytra,  and  the  suture  near  the 
base  are  also  somewhat  obscurely  reddish;  there  is  a  vague  infus- 
cation  of  the  base  of  the  head  in  both  specimens.  The  abdominal 
lamellte  are  rather  short. 

OoMELA  DISTINCTA,  u.sp.      (Plate  xxix.,  fig. 9). 

Bright  reddish-flavous;  apical  two-thirds  of  antenna?,  lateral 
margins  of  prothorax,  a  transverse  subelliptic  spot  behind  scu- 
tellum,  an  oblique  somewhat  sinuous  latero-median  stiipe  on  each 
elytron,  a  bisinuate  subapical  fascia,  and  most  of  the  legs  black, 
or  deeply  infuscate. 

Head  with  some  small  punctures  on  clypeus,  but  elsewhere 
almost  impunctate.  Prothorax  almost  four  times  as  wide  as  l<-»iig, 
sides  feebly  i-ounded  on  basal  half,  more  strongly  on  apical;  with 
very  minute  punctures.  Elytra  not  much  wider  than  prothorax, 
sides  gently  rounded;  with  regular  rows  of  rather  small  punc- 
tures, becoming  much  smaller  posteriorly;  interstices  sparsely  and 
minutely  punctate.      Length,  3-3^  mm. 

//«7^.__N.8.\V.:  Gosford  (H.  J.  Carter). 


6Y    A.    M.    LKA.  579 

The  elytral  markings  are  identical  on  the  three  specimens 
under  examination,  but  the  deforce  of  infuscation  of  the  sides  of 
the  prothorax  varies.  The  abdominal  lamellae  are  small,  and 
usually  concealed  by  the  legs. 

Table  of  the  8pecies  of  Oomda. 
A.  Elytra  uniformly  dark. 

a.  Elj'-tra  purple puJdiripennis. 

aa.  Elytra  not  purple    eUiptica  (partim). 

AA.  Eh^tra  dark,  each  with  one  pale  spot. 

h.  The  spot  sharply  defined,  and  transverse coccintlhidtf<. 

hi).  The  spot  less  sharplj^  defined,  and  rounded. 

c.  An  infuscate  stain  on  pronotum  adjacent  to  scu- 

tellum  eUlpttca  (paitini). 

cc.  Without  such  a  stain  himaculata. 

AAA.  Elytra  not  as  in  A  or  AA. 

B.  Elytra  with   a  large,  black   spot  surrounding  scu- 

tellum    fn'maculata. 

BB.  Elytra    with    a    transverse,     isolated    spot    close 

behind  scutellum  distincta. 

BBB.  Elytra  either  immaculate,  or  with  markings  not 

as  in  B  or  BB rariabUis. 

Geomela  lamellifera,  n.sp. 

Blackish  or  piceous-brovvn,  with  a  slight  metallic  gloss;  the 
appendages  somewhat  paler,  but  not  strikingly  so. 

Hpjid  with  numerous,  distinct  punctures ;  with  two,  small, 
round  fovej«  in  front.  Antenna?  rather  long,  first  joint  stout,  its 
apex  subgiobular,  third  as  long  as  fourth  and  fifth  combined, 
eighth  feebly,  ninth  and  tenth  moderately  transverse.  /'/-o- 
thorax  more  than  thrice  as  wide  as  long,  base  gently  rounded; 
punctures  much  as  on  head  but  not  quite  so  dense,  and  absent 
close  to  the  margins.  Elytra  with  sides  gently  rounded,  and 
subcontinuous  with  those  of  prothorax;  with  regular  rows  of 
fairly  large  punctures;  interstices  densely  and  minutely  punctate. 
Intercoxal  process  (A  prosteriium  rather  feebly  elevated  in  front. 
Abdomen  with  basal  lamellje,  each  with  a  conspicuous,  acute  pro- 
cess, projecting  obliquely  backwards  almost  to  apex  of  segment. 
Length,  2\  mm. 

llab, — W.A.:  Beverley,  Pinjarrah(A.  M.  Lea). 
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The  process  on  each  of  the  abdominal  lamelhe  is  notably  longer 
than  in  G.  hlackhurni,  and  the  punctures  on  the  head  are  more 
evenly  distributed;  on  the  latter  species  they  are  confined  to  a 
rather  narrow  space  between  the  eyes  ;  the  antenna^  also  are 
longer  and  thinner  than  in  that  species.  On  close  examination, 
the  whole  of  the  upper  surface  (more  noticeably  on  the  head  than 
elsewhere)  appears  to  be  finely  shagreened. 

GeOMELA    TASMANIENSIS,   n.sp. 

Black,  with  a  distinct  coppery  gloss;  appendages  (five  apical 
joints  of  antennae  blackish)  reddish. 

Head  with  dense  and  small  but  distinct  punctures,  and  with 
some  rather  coarse  ones  between  eyes;  two  small  fove?e  in  front. 
Antennae  moderately  long,  first  joint  rather  stout,  third  almost 
as  long  as  fourth  and  fifth  combined,  seventh  to  eleventh  rather 
wide,  seventh  modei'ately,  the  eighth  to  tenth  strongly  transverse. 
Prothorcw  with  dense,  small  punctures,  some  larger  ones  on  sides 
and  across  middle  of  apex.  Elytra  with  regular  rows  of  fairly 
large  punctures;  the  interstices  with  numerous  small  but  distinct 
ones.  Intercoxal  process  of  prosternnin  rathei*  feebly  elevated 
in  front.  Basal  lamellae  of  ahdimien  large,  each  with  a  subtri- 
angular  process.      Length,  3  mm. 

Ucih. — Tasni.:  Waratah,  Launceston  (A.  M.  Lea). 

The  tip  of  the  abdomen  is  obscurely  reddish,  and  the  femora 
are  lightly  infuscated.  The  outlines  of  the  prothorax  and  elytra 
are  much  as  on  the  preceding  species,  and  on  G.  blackhnrni;  but 
the  process  on  each  of  the  abdominal  lamellae  is  conspicuously 
shorter  than  on  those  species,  and  is  triangular  in  shape. 

GeOMELA    MONTANA,   U.Sp. 

Black,  with  a  slight  greenish  gloss,  part  of  head  and  under- 
surface  more  or  less  obscurely  reddish,  appendages  paler. 

Head  with  fairly  numerous  but  small  punctures;  cl\-peal  suture 
curved,  well-defined,  and  without  foveae.  Antenna3  rather  long 
and  thin,  third  joint  about  as  long  as  fourth  and  fifth  combined, 
the  five  apical  ones  gently  increasing  in  widtli  but  none  trans- 
\  erse.      FrotJiorax  more  than  thrice  as  wide  as  long;  with  numer- 
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ous,  minute  puiictures,  and  some  slightly  larger  but  still  small 
ones.  Elytra  with  regular  rows  of  fairly  large  punctures;  the 
interstices  with  very  small  ones.  Intercoxal  process  of  jjro- 
stenium  rather  narrowly  elevated.  Basal  lamelliK  of  abdorneii 
large,  and  rounded  posteriorly.      Length,  3  mm. 

J/ab. — Victoria  :   Mount  Buffalo  (H.  J.  Carter). 

The  general  outlines  are  much  as  those  of  G.  bJackbn nii,  but 
the  abdominal  lamelhe  are  very  different.  The  front  coxal 
ra\  ities  are  apparently  open  behind,  but  the  type,  being  unique, 
has  not  been  broken  to  make  sure  of  this. 

Geomela  nobilis,  n.sp. 

Dark  metallic  blue,  with  a  purplish  gloss  :  undersurface, 
femora,  and  antennie  purple,  scutellum  bronzy. 

Head  with  minute  punctures,  and  with  some  larger  ones  about 
eyes  and  on  clypeus.  Eyes  more  transverse  than  usual.  An- 
tennae moderately  long,  third  joint  as  long  as  fourth  and  fifth 
combined,  seventh  lightly  transverse,  the  four  following  ones 
somewhat  wider.  Prothora.r  about  thrice  as  wide  as  long;  with 
numerous  small  but  distinct  punctures,  and  a  few  of  larger  size. 
Elytra  \\\t\\  rows  of  not  very  large  but  sharply  defined  punctures; 
the  intei'stices  with  sparse,  and  rather  minute  ones.  Intercoxal 
process  of  prosternunt  wedge-shaped.  Basal  lamellae  of  abdomm 
large,  rounded  posteriorly,  bronzy  and  shagreened.  'Tibur  wide, 
incur^•ed  near  apex,  basal  joint  of  tarsi  strongly  inflated.  Length, 
5  mm. 

//«/>.— N.S.W. :  Jenolan  (J.  C.  Wiburd). 

The  largest  and  most  beautifully  coloured  of  the  genus.  The 
t}pe,  being  unique,  has  not  been  broken  to  make  sure  of  the 
front  coxal  cavities,  but  they  appear  to  be  rather  widely  open. 
The  general  outlines  are  much  as  those  of  G.  blackbami,  but  the 
eyes,  when  seen  from  the  side,  appear  to  be  fully  four  times  as 
wide  as  long.  The  clypeal  suture  is  feebly  defined,  Ijut  the 
clypeus  itself,  owing  to  its  deeper  colour  and  larger  punctures,  is 
very  conspicuous.  The  abdominal  lamellae  are  larger  than  in  any 
other  species  of  the  genus.  The  type,  judged  by  the  tarsi,  is 
a  male. 
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Table  of  the  Species  of  Geoinela. 
A.  Abdominal  lamelhe   each  with  a  process  projecting  con- 
spicuously backwards. 

rt.  Process  subtriangular  throughout   tasmaniensis. 

aa.  Process  with  its  apical  portion  parallel-sided. 

/'.  Process  produced  backwards  almost  to  apex  of  segment  lamellifera. 
hh.  Prothorax  terminated  at  least  one-lialf  from  apex....  hJackhnrni, 
AA.  Abdominal  lamellte  evenly  rounded  posteriorly. 

B.  Of  comparativel3^  large  size  (5 mm.),  and  more  or  less 

purplish nohilis. 

BB.  Much  smaller  (85 mm.  at  most)  and  not  at  all  purplish. 

C.  Prothorax  and  elj^tra  with  margins  more  or  less  flavous. 

,  c.  Third  joint  of  antennie  almost  as  long  as  fourth  and 

fifth  combined rircumfara. 

cc.  Third  joint  scarceh%  if  at  all,  longer  than  fourth...  hri/ophaffa. 
CC.  Prothorax  and  elytra  with  margins  not  paler  than 
disc. 

D.  Bifoveate  between  antennie    hifortata. 

DD.  Not  bifoveate  there montana. 


EXPLANATION  OF  PLATt:  XXIX. 
Fig.  1. — Xyloph'dns  microcenis  Lea. 
Fig. 2. — Xi/fophitostenus  octophyllus  Lea;  antenna. 
Fig.o. — P.yeudof i/cus  ta7''ialis  Lea;  hind-tarsus. 
Fig. 4. — Copidita  incisa  Lea;  palpus, 
Fig.o. — C  intdiojiara  Lea;  palpus. 
Fig. 6. — C,  mtdioflara  Lea:  elytral  markings. 
Fig. 7. — C  pachymera  Lea;  elytral  markings. 
Fig. 8. — MeriotKeda  au-^trali<i'  Lea. 
Fig.  9. — Oomela  distiucta  Lea. 
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NOTES  ON  THE  "COMMON  NIGHTSHADE"  {SOLAXUM 
yiGRUM  LINN.)  AND  SOME  CLOSELY  RELATED 
FORMS  AND  SPECIES  THAT  HAVE  BEEN  CON- 
FUSED AVITH  IT. 

Bv  Edwin  Cheel,  Botanical  Assistant,  National  Herbarium, 

Sydney. 

(Plates  xxx.-xxxiii.) 

As  far  back  as  1797,  a  common  weed  in  Europe,  popularly 
known  under  the  name  "Common  Nightshade,"  was  classified 
by  Carl  von  Linne  (47)  under  the  botanical  name  of  Solaiiuiu 
nujriim.  Since  that  time,  a  number  of  forms  or  species, 
which  have  some  superficial  resemblance  to  the  European  species, 
have  been  mistaken  for  this  plant  by  some  authors,  while  others 
have  recognised  the  differences,  and  have  given  them  distinctive 
specific  names. 

•  A  few  of  the  most  noteworthy  species  that  have  been  confused 
with  >V.  nigntm  are  as  follow : — 

Solannm  <jidneense  Lam.  (Guinea  Nightshade). 

,,  hii'sutmn  Dunal  (Hairy  Nightshade). 

,,  incertum  Dun.  (Uncertain  Nightshade). 

,,  humile  Bernh.  (Humble  Nightshade). 

,,  Forsteri  Seem.  (Forster's Pacific  Island  Nightshade). 

,,  astroites  Forst. 

,,  {oleraceum  Dun.)  (Herb-like  Nightshade). 

,,  upacuni  A.Br.  (Dull  Nightshade). 

,,  ttodijim'um  Jacq.  (Nodding  Nightshade). 

,,  pterocaulon  Dun..  (Winged  Nightshade). 

,,  ininiatum  Bernh. 

„  rubritm  Mull.  (Red-berried  Nightshade). 

,,  villosum  Lam.  (Yellow-berried,  villous  Nightshade). 

In  addition  to  the  above,  quite  a  number  of  distinctive 
botanical  names  have  been  recorded,  which  appear  to  apply  to 
the  same  plants,  so  that  the  synonyms   are  very  numerous,  as 


584  NOTES    ON    THE    COMMON    NIGHTSHADE, 

will  be  seen  by  referring  to  the  list  I  have  drawn  up  in  the  fol- 
lowing pages.  Although  Lamarck  (46),  Miller  (61),  Persoon(66), 
Alton  (1),  Link  (46a),  Don  (20),  and  other  botanists  in  the  early 
days,  regarded  the  plants  as  belonging  to  distinct  species,  and 
liave  recorded  them  under  the  names  mentioned  on  the  preceding 
page,  we  find  that  C.  B.  Clai'k(17),  Bentham(ll),  Hooker (41-42), 
and  other  authorities,  who  have  studied  these  plants  in  the  Kew 
Herbarium,  have  united  them  under  one  species,  namely,  «S'. 
nif/runi,  so  that  we  find  upwards  of  fifty  specific  names  recorded 
in  botanical  works  which,  according  to  the  latter  authorities, 
belong  to  one  and  the  same  species. 

In  Australian  botanical  works,  the  various  authors  have 
adopted  the  nomenclature  of  Bentham,  so  that  the  plants  com- 
monly known  to  Australians  as  "  Native  Black  Currants,"  are 
known  in  botanical  works  under  the  name  >S'.  iiiyrum  Linn., 
which,  in  Europe,  is  referable  to  the  "Common  Nightshade." 

In  view  of  the  numerous  reports,  received  from  various  parts 
of  the  Commonwealth,  of  animals,  and  even  children,  being  sus- 
pected to  ha\  e  been  poisoned  through  eating  the  berries  of  thqse 
plants,  while  others  state  that  the  berries  make  an  excellent  con- 
serve or  jam,  it  seems  desirable  that  the  various  plants  should 
be  more  carefully  examined  and  investigations  made  in  the  light 
of  more  modern  knowledge.  Tests  should  be  made  of  the  dis- 
tinctive forms,  so  as  to  prove  whether  the  plants  are  deleterious 
or  not.  We  know  tliat  there  are  at  least  three  distinctive  forms 
found  in  Australia,  which  are  easily  recognised  by  the  difterent 
habit,  colour  of  foliage,  and  other  distinctive  characters;  and 
that  there  are  still  others  which  have  been  introduced  from  othei- 
countries,  which  are  easily  recogniseci  as  distinct  from  those  grow- 
ing wild  in  Australia,  in  that  their  berries  are  distinctly  of  a 
reddish  or  yellow  ish  colour,  while  those  of  our  forms  are  of  vary- 
ing shades  of  black  or  purple.  Even  as  far  back  as  1868,  it  was 
pointed  out  by  Woolls(78)  that  we  have  in  Australia  two  distinct 
forms  of  what  is  commonly  known  here  as  "  Native  Black 
Currants."  His  remarks  are  recorded  as  follows: — "Solanum 
seems  to  have  two  varieties  here.     The  one  is  indigenous;  the 
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other  is  identical  with  the  European  plant,  and  has  probably 
come  here  with  English  seeds.  It  is  remarkable  that  the 
children  eat  the  berries  of  >S'.  niyriim  with  impunity."  The  late 
F.  M.  Bailey,  C.M.G.,  Colonial  Botanist  of  Queensland,  has  also 
noted  two  distinct  forms,  as  will  be  seen  by  his  statement  which 
I  will  give  further  on.  Mr.  C.  T.  Musson,  in  submitting  speci- 
mens to  the  National  Herbarium  for  determination,  has  als(j 
drawn  attention  to  two  distinct  forms.  In  studying  the  plants 
in  the  field,  as  well  as  the  numerous  herbarium-specimens  con- 
tained in  the  National  Herbarium  Collection  from  a  large  number 
of  localities  in  Australia  and  the  Pacific  Islands,  it  seems  to  me 
that  we  have  at  least  three  species  which  may  be  regarded  as 
indigenous,  and  easily  recognised  as  distinct  from  the  European 
species.  As  stated  above,  a  variety  has  been  recorded  for 
Queensland  by  Bailey  (5,  6)  under  the  name  Solannm  nigrum  var. 
hninih,  but  whether  this  is  the  same  as  ^S'.  hnmilfi  of  Bernhardi  (12) 
or  of  Lowe  (50),  I  am  not  at  present  in  a  position  to  state,  as  I 
have  not  had  an  opportunity  of  examining  the  living  plants 
in  Queensland.  It  would  appear,  however,  that  the  plants  men- 
tioned by  Bailey,  are  different  from  those  quoted  by  Lowe  from 
Mogador,  as  the  latter  are  described  as  being  "very  like  S. 
nigrum  L.,  but  of  humble  growth,  with  smoother,  somewhat 
smaller  leaves,  and  waxy-looking,  pale,  dull  ochre-yellow  berries." 

If  we  review  the  various  statements  made  in  connection  with 
the  poisonous  or  edible  qualities  of  the  plants  recorded  under  the 
name  aS.  nigrum,  it  will  be  found  that  the  evidence  is  very  con- 
flicting, and  that  it  is  highly  necessary  to  examine  each  form  of 
the  so-called  species  separately,  so  as  to  be  able  to  say  whether 
the  berries  of  the  decumbent  plants  are  poisonous,  and  those  of 
the  upright  form  are  not,  or  vice  versa,  or  if  both  forms  are 
equally  bad. 

For  the  benefit  of  those  who  may  be  interested  in  the  subject 
as  to  whether  the  berries  may  be  utilised  as  food  for  animals  or 
as  a  conserve  or  jam  for  human  beings,  I  have  gathered  together 
the  following  statements,  which  will  give  some  idea  as  to  the 
difi'erent  opinions. 
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In  a  letter  to  Sir  Joseph  Hooker  in  1864  (42a),  Mr.  W.  S.  M. 
D'Urban,  F.L.S.,  states  that  ^'JVicandra  phi/saloides  and  Solanum 
nigrum  are  abundant  in  British  Kaffraria  in  gardens.  The 
soldiers  stationed  in  the  colony  often  eat  the  black  berries  of  the 
latter,  and  they  appear  to  be  innocuous."  Then  we  have  reports 
from  Messrs.  W.  Kyle,  Inspector  of  Stock,  and  Graham  Mitchell, 
in  relation  to  the  mortality  among  Mr.  Button's  cattle  at  Broad- 
meadows,  in  Victoria;  also  a  report  from  Mr.  W.  Johnston, 
Analytical  Chemist,  on  the  analysis  of  the  stomach  of  one  of  the 
dead  cows;  and  from  Mueller  upon  the  properties  of  the  plant  to 
which  the  deaths  are  attributed.  All  these  reports  agree  in  the 
opinion  that  the  mortality  is  owing  to  another  form  of  poisoning, 
caused  by  the  feeding  on  S.  iiigrmn,  commonly  known  as 
"Annual  Nightshade."  In  a  further  report,  Mueller (62)  pub- 
lished the  following  remarks,  together  with  a  figure  of  the  plant : 
"the  herb  which  produced  poisonous  effect  on  the  cattle  of 
Broadmeadows  is  the  Solanum  nigrum,  called  in  Britain  the 
'Aimual  Nightshade'."  It  is  a  cosmopolitan  plant,  since  ancient 
times  known  as  poisonous,  and  mentioned  under  the  name  of 
Strychnos  along  with  Atropa  belladonna  in  the  writings  of 
Dioskorides  already,  it  belonging,  indeed,  with  the  Belladonna, 
Madragora,  and  Stramonium,  to  the  same  Order  of  plants 
(Solaneae).  The  most  active  principle  of  Solanum  nigrum  is  a 
glucoside  (Solanin),  and  this  is  most  strongly  developed  in  the 
unripe  berries.  The  plant,  however,  acts  not  with  the  dreadful 
intensity  of  the  deadly  Nightshade  {Atropa  belladonna),  but  it  is 
far  more  commonly  dispersed,  and  disseminates  itself  with  celerity, 
particularly  on  road-sides,  waste  places,  in  gardens,  &c.  It 
being,  however,  an  annual,  it  can  be  readily  enough  destroyed  b}^ 
weeding  prior  to  its  ripening  its  berries.  The  solanin  produces 
paralysis  of  the  extremities  prior  to  death  when  consumed  in 
quantity." 

Bailey  and  Gordon  (7)  made  the  following  statement  about  the 

plant: — "  Small  Black  Nightshade  (*S'o/«>i?*m  9U(7?'?/.m) 

White  flowers  are  succeeded  by  usually  black  berries,  but  in  the 
more  downy  plant  often  greenish;  this  latter  form  has  often  a 
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more  prostrate,  spreading  liaVjit,  and  is  considered  to  possess 
more  poisonous  properties.  A  world-wide  weed.  Tliis  wide- 
spread weed  has  very  frequently  been  brought  under  notice  as 
poisonous  botli  in  this  and  in  other  colonies.  Some  years  ago  it 
was  reported  to  have  poisoned  a  number  of  cattle  in  Victoria, 
and  those  appointed  to  inquire  into  the  matter  gave  it  as  their 
opinion  that  the  deaths  occurred  from  this  cause.  The  evidence, 
however,  as  to  the  fruit  being  poisonous  is  very  conflicting.  Jt 
has  been  asserted  that  children  have  been  poisoned  by  eating 
the  berries  raw,  but  cooked  they  may  be  partaken  of  with  im- 
punit}'.  There  are  two  forms  of  the  plant  met  with  in  Queens- 
land, as  before  stated,  and  in  all  probability  the  more  straggling- 
form  with  greenish  berries  is  the  dangerous  kind,  and  probably, 
as  has  been  asserted,  tlie  plant  may  possess  more  or  less  poison- 
ous properties  according  to  the  soil  upon  which  it  is  grown;  thus 
it  may  be  most  dangerous  when  growing  on  rich  soil,  rubbish- 
heaps,  tfcc,  and  perhaps  quite  harmless  when  growing  upon  dry, 
poor  soil,  enjoying  the  full  rays  of  the  sun."  In  a  subsequent 
publication,  Bailey (5)  makes  a  statement  as  follows: — "There 
are  two  forms  of  this  plant  in  Queensland,  the  one  nearly 
glabrous,  which  has  an  erect  growth;  the  other  having  a  some- 
what procumbent  habit  and  clothed  with  a  glandular  pubescence. 
This  latter  is  sometimes  called  var.  humile;  its  fruit  is  of  a  some- 
what greenish-yellow,  and  when  we  hear  of  children  being 
poisoned  from  eating  the  fruit  of  this  species,  it  has  probably 
been  the  fruit  of  the  latter  variety  that  has  caused  the  mischief. 
The  herbage  of  both  varieties  is  considered  poisonous  to  stock. 
It  has,  however,  been  used  both  here  and  elsewhere  as  a  sub- 
stitute for  spinach."  Dr.  Aitchison,  in  writing  on  the  Botany 
of  the  Afghan  Delimitation  Commission,  states(2)  "thatiS'o/mmw 
iiiyrum  grew  in  quantity,  and  was  employed  as  a  pot-herb  by  the 
camp  followers." 

In  a  list  entitled  "The  supposed  Poisonous  Plants  of  West 
Australia,"  Mr,  F.  Turner (73)  gives  Solarium  nigrum  L  ,  "  Night- 
shade," together  with  a  brief  description  and  the  following  re- 
marks:— "  Flowers  small  and  white,  arranged  in  little  cymes. 
Tliese  are  succeeded   by  small,  globular  berries,  usually  nearly 
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black,  but  sometimes  greenish-yellow  or  dingy  red.  The  forms 
that  bear  the  two  last  coloured  fruits  are  considered  the  most 
dangerous.  The  black-coloured  berries  are  frequently  eaten  by 
children." 

In  the  Western  Mail  for  April  30th,  1911,  it  was  reported 
that  two  children  (a  girl  3^  and  a  boy  6  j'ears  of  age)  at  Bunbury, 
^y.A.,  ate  some  berries  of  Solanum  nigrum,  and  that  the  little 
girl  died.  Mr.  J.  H.  Maiden,  F.R.S.,  Director  of  the  Botanic 
Gardens,  Sj'dney,  has  also  made  several  references  to  Solanum 
nigrum.  The  first  account  appears  to  be  in  1895(52),  where  he 
states  that  it  is  '"supposed  to  be  the  cause  of  blindness  in  horses, 
particularly  young  animals,  who  unknowingly  eat  the  plant." 
In  the  Daily  Telegraph,  May  14th,  1906,  Mr.  Maiden  further 
states,  "  I  have  eaten  jam  made  of  the  fruits.  I  do  not  believe 
that  stock  have  been  poisoned  by  this  plant,  and  it  is  one  which 
has  often  been  the  subject  of  special  enquiry  in  regard  to  this 
particular  plant."  This  latter  statement  was  made  in  reply  to 
an  enquiry  if  the  plant  was  likely  to  have  caused  the  death  of 
some  cattle  on  Daisy  Piper's  Flat.  In  a  further  note  on  this 
species,  Mr.  Maiden(53)  reafhrms  the  above  statement,  as  will 
be  seen  by  the  following  remarks  : — "  This  widely  diffused  weed 
is  by  some  persons  believed  to  be  poisonous,  by  others  innocuous. 

My  own  opinion  is  that  it  is  not  poisonous,  though   it  is 

quite  possible  that  if  the  fruits  be  eaten  unripe,  or  if  the  plant 
be  grown  in  damp,  shady  places,  it  may  possess  acridity  and  pro- 
duce gastric  disturbance.  The  ripe  fruits  are  made  into  jam  in 
parts  of  this  Colony,  and  are  also  eaten  by  human  beings  in 
other  parts  of  the  world."  Ewart  &  Tovey(25)  state  that 
"  although  useless  as  a  fodder  plant,  it  possesses  no  virulent 
poisonous  properties,  and  as  a  rule  stock  do  not  touch  it.  The 
plan't  is  commonly  regarded  as  highly  poisonous,  partly  owing 
to  confusion  with  the  "Deadly  Nightshade''  (A tropa  belladonna), 
which  is  fortunately  rare,  and  partly  owing  to  hasty  generalisa- 
tion. A  small  amount  of  solanin  is  present  in  the  stem  and 
berries  of  Solanum  nigrum,  but  these  are  usually  less  poisonous 
than  green  potatoes,  in  which  alkaloids  also  appear.  In  addi- 
tion, stock  do  not  touch  it  at  all  unless  starved The  "Black 
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Nightshade  "  berries  are  often  eaten  by  children  without  any 
ill-effects  beyond,  perhaps,  a  stomach  ache,  or,  if  eaten  in  excess, 
sickness  or  purging.  They  have  often  been  used  instead  of 
raisins  for  plum  pudding,  with  no  results  out  of  the  ordinary.  It 
is  possible  that  Solarium  tiiff^-um  may  dev^elop  more  solanin  in 
the  dry  climate  of  Australia  than  elsewhere,  but,  if  so,  we  have 
no  evidence  of  the  fact."  In  Contributions  from  the  U.S. 
National  Herbarium (81),  the  following  statement  also  appears:  — 
"The  common  Black  Nightshade  {Solaitiim  nigrum),  fig. 78, 
which  occurs  somewhat  plentifully  as  a  garden  weed  throughout 
the  district.  The  berries  are  used  for  food,  but  only  when  fully 
ripe.  The  green  fruit  is  looked  upon  as  poisonous,  one  case 
being  cited  by  Mr.  C.  JM.  Brown,  of  Covelo,  where,  in  1893,  a 
white  child  was  seriously  but  not  fatally  poisonefl  bv  eating  the 
berries,  some  of  which  were  suppo.'^ed  to  have  been  uni-ipe.  The 
prominent  s\'mptoms  were  vomiting  and  spasms."'  Mrs.  V.  K. 
Chestnui(18)  also  gives  the  following  particulars: — "The 
Black  Nightshade  is  a  common  introduced  weed  in  rich,  shaded 
grounds  and  fields  east  of  South   Dakota  and  Arkansas,  and   in 

damp  places  westward  of  the  Pacific  Ocean The  amount  of 

poi.son  present  in  any  part  of  this  plant  varies  with  the  con- 
ditions of  growth  The  more  musky-odored  plants  are  the  most 
poisonous.  In  some  the  amount  of  alkaloid  in  the  ripe  fruit  and 
leaves  is  so  small  that  the  parts  may  be,  and  are,  consumed  in 
considerable  quantity  without  any  ill  consequences.  Poisoning 
does  sometimes  follow,  but  it  is  not  clear  whether  this  is  due  to 
improper  preparation  or  to  careless  selection  of  the  parts  used. 
In  Europe  cases  of  poisoning  are  said  to  occur  in  infants  over 
whom  the  plants  are  hung  to  induce  sleep.  The  use  of  Black 
Nightshade  for  food  is  certainly  not  to  be  recommended.  Cases 
of  poisoning  are  recorded  for  calves,  sheep,  goats,  and  swine." 

Comparison  of  Australian  P^orms  with  Plants  grown  from 
Seed  of  several  Species  received  from  other  Countries. 
During  the  years  1913-1916,  we  have  received  at  the  Botanic 
Gardens,  Sydney,  by  way  of  exchange,  a  large  number  of 
Solanums,  including  eleven  species  of  the  "Morellse  verse'"  group, 
which  includes  S.  nigrum  and  closely  related  forms.     Seeds  of 

42 
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the  different  species  were  sown,  and  eventually  planted  out  in  a 
plantation  in  the  lower  garden  for  observation  and  comparison 
with  the  plants  found  naturalised  in  New  South  Wales.  The 
plants  raised  were  as  follows  : — 

SoLANUM  GUINEENSE  Lara.     (Plates  xxxii.  and  xxxiii.,  fig.c?), 

(Received  from  Botanic  Gardens,  Madrid,  Spain). 

The  plants  proved  to  be  fairly  robust  and  rather  coarse,  reach- 
ing a  height  of  about  2  feet  or  rarely  more  than  2 J  feet,  with 
rather  strong  branches  more  or  less  pubescent,  and  large,  almost 
entire  leaves.  Flowers  white,  with  yellowish-brown  coloured 
anthers,  and  large  purplish-black  berries,  nearly  as  large  as 
Morella  cherries. 

Plants  identical  with  the  above  were  also  grown  in  the 
propagating  ground  in  1913,  from  seed  received  from  the  Natural 
History  Museum,  Paris,  France,  in  May,  1912,  under  the  name 
S.  nigrum  var.  yuineense.  Seeds  of  the  latter  were  saved  by  the 
late  Superintendent  (Mr.  G.  Harwood),  and  were  labelled  "Bur- 
bank's  .Wonderberry."  These  were  re-sown  by  the  present 
Superintendent  (Mr.  E.  N.  Ward),  who  had  fifty  seedlings  of 
the  batch  planted  in  unmanured  soil  in  the  trial  ground  in 
August,  1914.  On  February  20th,  1915,  Mr.  Ward  submitted 
to  the  Director  (Mr.  J.  H.  Maiden)  the  following  report  con- 
cerning them  : — "The  plants  have  proved  easy  to  grow,  and  are 
wonderfully  prolific.  Fruit  began  to  set  when  the  plants  were 
only  6  inches  high.  They  are  still  flowering  and  setting  fruit 
at  2  ft.,  which  appears  to  be  their  maximum  height.  The  fruit 
is  uneatable  raw,  but  excellent  cooked,  also  when  made  into  jam 
or  jelly;  in  flavour  and  appearance,  when  cooked,  it  resembles 
an  improved  English  Cranberry.     The  fruit  is  firm,  making  it  a 

good  carrier,  and  is  easily  gathered The  plants  at  first 

resemble  S.  nigrum^  but  later  are  diff'erent  in  many  ways,  especi- 
ally in  their  upright  growth  as  against  the  partially  prostrate 
growth  of  S.  nigrum."  I  can  fully  endorse  Mr.  Ward's  remarks 
that  "the  plants  are  easy  to  grow"  and  wonderfully  prolific,  and 
also  his  statement  that  the  fruit  is  firm,  making  it  a  good 
carrier,  and  is  easily  gathered,  as  I  have  grown  several  plants 
from  the  seeds  obtained  fi'om  the  plants  grown  by  Mr.  Ward,  in 
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my  garden  at  Ashfield,  and  at  Hill  Top,  on  the  Southern  Line. 
I  have  also  had  some  of  the  fruit  made  into  jam,  but  although 
it  had  a  very  nice  colour  and  appearance,  somewhat  resembling 
the  true  black  currant  jam  made  from  the  fruit  of  Hibes  nigrum, 
I  must  confess  that  the  flavour  did  not  suit  my  palate.  Whether 
one  could  acquire  a  taste  for  this  particular  jam,  I  am  not  pre- 
pared to  say,  but  it  seemed  to  me  to  have  a  peculiar  taste. 

With  regard  to  the  name  "Wonderberry"  being  attached  to 
this  plant,  there  seems  to  be  some  doubt  if  the  plants  grown  by 
Mr.  Ward  and  myself  are  really  the  same  as  those  sold  by  the 
American  seedsmen  under  that  name.  Some  few  years  ago, 
some  seeds,  reputed  to  be  the  true  "  Wonderberry "  of  Burbank, 
were  purchased  by  a  leading  firm  of  seedsmen  in  Sydney,  and 
some  of  these  were  sown  in  the  Botanic  Gardens,  Sydney,  for 
observation  and  report. 

The  seeds  were  sown  by  Mr.  J.  L,  Boorman  on  the  4  th  June, 
1909,  and  a  report  furnished  by  him  on  the  6tli  of  January,  1910, 
is  as  follows  :  — "  The  Wonderberry  sent  to  the  Gardens  for  test- 
ing and  for  correction  in  naming  according  to  Mr.  Betche,  the 
general  opinion  of  those  acquainted  with  S.  nigrum  all  emphati- 
cally state  it  to  be  merely  the  normal  form  of  S.  nigrum,  with- 
out any  appreciable  difference  from  the  common  introduced  New 
South  Wales  plant." 

As  the  resultant  plants  seemed  to  be  so  near  the  plants  com- 
monly known  in  the  Sydney  District  as  "Native  Black  Currants" 
or  Common  Nightshade  (S.  nigrum),  it  was  thought  desirable 
by  the  firm  of  seedsmen  to  hold  the  seed  back  from  sale.  On 
the  6th  of  March,  1917,  I  gathered  some  fresh  berries  from  a 
solitary  plant  in  my  garden  at  Ashfield,  which  weighed  21bs.  6oz.; 
these  were  submitted  to  Mr.  F.  B.  Guthrie,  Chemist  to  the  De- 
partment of  Agriculture,  for  examination  and  report  as  to 
whether  any  poisonous  properties  were  present.  I  received  the 
following  reply: — "The  sample  submitted  contains  very 
minute  quantities  of  a  crystalline  alkaloid,  presumably  solanine. 
The  quantity  obtained  from  200  grms.  berries  was  too  small  to 
weigh.  The  crystals  obtained  were  in  small  groups,  were  needle- 
shaped,  soluble  in  alcohol,  insoluble  in  water,  and  precipitated 
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by  SonnenscbeiiVs  reagent.  If  it  is  necessary  to  isolate  and 
purify  the  alkaloid  for  identification,  it  would  be  necessary  to 
work  on  not  less  than  20  to  25  pounds  of  Wonderberries." 

It  will  be  seen  from  the  above  report,  that  the  evidence  points 
to  solanine  being  present,  so  that  it  would  seem  to  me  advisable 
to  discontinue  the  cultivation  of  this  fruit  for  edible  purposes. 
Especially  when  we  read  in  Henry's  work  ("The  Plant  Alka- 
loids,  p.434,  1913)  that  "the  physiological  action  of  solanine 
destroys  red  blood-corpuscles."  It  would  seem  from  the  follow- 
ing particulars  given  by  G roth (37)  that  the  "Prairie  Berry"  (*S'. 
nigrum,  form  or  strain)  is  apparent!}^  the  same  as  *S'.  guineense, 
and  that  he  also  regards  it  as  a  useful  commodity  together  with 
two  other  varieties  as  follows  :—  ''  Red-fruited  *S'.  nit/rum  auran- 
tiacum,  Green-fruited  S.  itigrum  ch/orocarpum The  green- 
fruited  variety  has  a  sweet,  pleasant  flavour,  strongly  resembling 
the  'orange  flavour'  sold  in  packages  for  flavouring  cornstarch 
puddings.  It  is,  however,  so  soft  that  it  cannot  be  picked,  much 
less  shipped,  without  mashing.  I'he  "Prairie  Berry"  has  an 
insipid,  somewhat  disagreeable  flavour  when  ripe,  but  it  makes 
excellent  preserves.  It  is  so  tough  that  it  will  keep  for  a  month 
after  being  picked,  and  can  be  shipped  to  any  distance.  Both 
are  good  bearers.  It  is  likely  that  sooner  or  later  a  plant  will 
appear  which  will  combine  all  these  characters  and  breed  true 
to  them.  If  so,  it  will  be  preserved;  but,  as  stated  above,  there 
is  no  fund  available  under  which  systematic  work  could  be  done 
with  the  object  in  view  of  establishing  such  a  desirable  type. 
Such  a  lierry,  coming  at  a  season  when  no  other  berries  are  on 
the  market  (October),  and  when  coal  fires  are  kept  going  in  the 
kitchens,  would  present  a  preserving  berry  of  great  value  to  the 
State."  In  England,  a  good  deal  of  interest  has  been  taken  in 
connection  with  the  "  Wonderberry, "  as  will  be  seen  by  the  fol- 
lowing abstracts. 

In  the  Gardeners'  Chronicle,  October  31st,  p.  291  (1901),  it  is 
stated  that  "  three  forms  of  >S'.  niyrum  (including  >S'.  yuineense 
or  so-called  "  Wonderberry")  were  sent  to  Dr.  Greshofl\  of 
Haarlem,  for  chemical  investigation,  and  in  his  reports  he  states 
that  all  three  forms  contain  solanine  — the  British   form  having 
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tlie  least  poison,  and  the  "  Wonderberr\"  the  most.''  A  figure 
of  eacli  of  the  three  forms  is  given,  and  it  is  suggested  tliat 
fig.  128,  from  Mr.  Burbank's  Wonderberry,  is  a  cross  betwef^n 
-S'.  yuiiieense  and  *S'.  villosiim,  the  latter  a  native  of  tlie  west 
coast  of  America,  and  the  former  of  Guinea,  on  the  west  coast 
of  Africa. 

A  further  account  is  given  in  Gardeners"  Chronicle  for  De- 
cember 18th,  1909,  p. 419,  as  follows  :  —  "  We  have  received  a 
letter  from  Mr.  J.  Lyon  Wliittle,  Town  Clerk  of  Warrington, 
enclosing  a  report  from  the  official  analyst  for  the  County 
Borough  of  Warrington,  Mr.  Frederick  G.  Ruddock.  F.T.C.,  on 
the  result  of  the  chemical  analysis  of  the  fruits  of  "  Wonderberry" 
grown  in  this  country  from  seed  obtained  fiom  New  York.  Mr, 
Ruddock  states  that  he  has  analysed  both  the  leaves  and  fruit 
of  this  sample  of  "Wonderberry,'  making  a  special  search  for 
the  alkaloids  atropine  and  solanine:  and  he  is  of  the  opinion 
that  neither  solanine,  atropine,  or  other  poisonous  alkaloids  are 
present  in  either  leaves  or  fruit  of  this  sample." 

Solan UM  astroitks  Forst. 

.Seeds  of  this  were  obtained  from  the  Botanic  Gardens,  Madrid, 
Spain;  and  sown  under  No.31,  on  17th  Ma\^,  1916. 

It  is  a  rather  soft,  herbaceous  plant,  the  leaves  being  quite 
entire  and  membranous.  Flowers  white,  succeeded  by  greenish 
berries,  which  become  black  at  maturity.  It  was  originally 
described  by  Forster(26)  in  1786,  from  plants  collected  in  the 
Society  Islands  by  Banks  and  Solander.  Guillemin  (36;  also 
quotes  Forster\s  species  from  the  Society  Islands.  Seenfann(68j 
gives  this  as  a  synonym  of  .S.  oleraceum  Dunal,  and  states  tliat 
it  was  collected  on  Norfolk  Island  by  Milne,  and  at  the  Society 
Islands  by  Banks  k  Solander.  The  local  name,  according  to 
Seemann,  is  "  Boro  ni  yaloka  ni  gata."  Seemann  further  states, 
"I  have  also  seen  it  wqld  about  Sydney,"  but  it  seems  to  me 
that  this  is  either  -S'.  jyterocauhm  or  .S'.  opacum,  as  I  have  not 
seen  any  specimens  growing  wild  about  the  Sydney  district  that 
would  agree  with  .S'.  <isti-oites.  I  have  closely  examined  tlie 
specimens  in  the  National  Herbarium,  Sydney,  and  find  that 
the  following  may  be  referred  to  this  species. 
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New  Zealand  :  One  Tree  Island,  Auckland  {T>.  Petrie;  April, 
1901),  Wanganui  (W.  A.  Allison,  1913). 

Norfolk  Island  (ex  Australian  Museum,  April,  1898;  and  J. 
H.  Maiden  and  J.  L.  Boorman,  November,  1902). 

Jaluit,  Marshall  Island  (Dr.  Schnee,  1902). 

Upolu,  Samoa  Island  (Dr.  B.  Funk,  1902). 

New  Britain,  Bismarck  Archipelago  (R.  Parkinson,  1901). 

New  South  Wales  :  Broadwater,  Richmond  River  (E.  Cheel; 
September,  1916). 

With  regard  to  the  plants  from  Norfolk  Island,  Mr.  Maiden(59) 
gives  the  following  particulars: — "Common  everywhere  (A. 
Cunningham,  in  Heward).  Found  by  him  also  on  Phillip  Island. 
Eaten  by  prisoners,  who  collect  and  cook  the  berries  of  the 
"  Black  Nightshade"  (S.  nigrum).  The  berries  are  accounted 
virulently  poisonous  in  England,  but  their  character  may  pos- 
sibly be  changed  by  the  warmer  climate  of  Norfolk  Island.' 
Mr.  Maiden (57)  also  records  a  S.  nigrum  for  Lord  Howe  Island, 
and  for  Pitcairn  Island (58);  and  states  that  it  "springs  up 
wherever  land  is  cleared.  It  is  known  as  "  Black  Currants,"  the 
fruits  being  occasionally  used  for  jam,  as  on  the  mainland." 

In  the  exotic  collection,  there  are  specimens  from  Philippine 
Islands,  which  seem  to  belong  to  this  species. 

SoLANUM  MEMPHITICUM  {S.  nigrum  var.  memjyhiticum  Walp.). 
Seeds  of  this  were  obtained  from  Botanic  Gardens,  Madrid, 
Spain;  and  sown  under  No.31,  on  17th  May,  1916.  They  were 
rather  tall,  and  very  similar  to  S.  guineense,  in  that  the  leaves 
were  entire:  but  the  flowers,  however,  were  whitish,  with  a 
decided  tinge  of  purple,  or,  in  some,  distinctly  purplish.  The 
berries  are  at  first  green,  and  become  blackish  with  age,  tinged 
with  purple  and  green,  and  are  not  so  large  as  those  of  S. 
guineense.  In  Dunal's  Monograph  (24 ),  this  is  regarded  as  a 
valid  species. 

SOLANUM    DOUGLASI    Dun. 

Seeds  of  this  were  obtained  from  the  Botanic  Gardens,  Madrid, 
Spain.  It  was  originally  described  by  Dunal  in  1852(24),  from 
specimens  collected  in   California  by   Douglas,  in   1833.      The 
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plants  grown  from  the  seeds  obtained  from  Madrid  are  scarcely 
distinguishable  from  the  next. 

SoLANUM  OPACUM  A.Br.(15).     (Plate  xxx.;  xxxiii.,  fig.c). 

Seeds  of  this  were  obtained  from  the  Botanic  Gardens,  Madrid, 
Spain.  The  species  was  described  in  1858,  apparently  from 
plants  cultivated  in  Berlin,  from  seeds  originally  obtained  from 
Australia.  The  habitat  is  given  in  Index  Kewensis  as  Aus- 
tralia, but  apparently  has  been  overlooked  by  Bentham,  and  by 
Australian  botanists.  The  cultivated  plants  are  identical  with 
the  sub-procumbent  form,  with  pubescent  branches  and  leaves, 
which  is  common  in  many  parts  of  the  State,  especially  in  the 
Port  Jackson  District.  It  somewhat  resembles  the  S.  itiyrum 
of  Great  Britain,  and  has  probably  been  mistaken  for  that 
species,  but  the  figure  in  English  Botany,  t.  566,  seems  to  me 
quite  distinct  from  any  plant  in  our  collection,  except  one  from 
Eton  Hill,  Glevedon,  Somerset,  collected  in  1849;  and  another 
from  Herb.  Laurer  (Germany)  without  any  specific  locality. 
These  two  specimens  have  a  superficial  resemblance  to  S.  opacutn. 
Lowe (50)  states  that  ''the  figure  in  English  Botany,  tab.  566, 
represents  a  luxuriantly  succulent,  spreading  and  widely 
branched  state  of  the  plant  with  thick,  juicy,  strongly  winged 
stems  or  branches,  shortly  stalked,  entire  repandly  waved  sub- 
cordate  leaves  and  larger  berries,  occurring  in  Madeira  occa- 
sionally in  moist  or  shady  spots."  The  *S'.  nigrum  of  Forster(26) 
{S.  Forsteri  Seemann),  recorded  for  Easter  Island,  Tahiti,  and 
Vavao,  Friendly  Islands,  which,  according  to  Seemann(68)  "have 
berries  the  size  of  peas,  and  are  black,  and  nearer  to  S.  villosum 
than  to  *S^.  tiigrum,  but  with  less  cut  leaves,"  may  probably 
belong  to  this  species.  In  the  National  Herbarium,  there  are 
specimens  from  the  following  localities,  which  may  be  referred 
to  S.  opacum  :  — 

New  South  Wales:  Kogarah  (J.  H.  Gamfield;  February,  1898), 
Government  Domains  (J.  H.  Camfield;  July,  1903;  and  E.  Cheel. 
March,  1916),  Medlow,  Blue  Mountains  (A.  Griffiths;  May,  1916), 
Hill  Top,  Southern  Line  (E.  Cheel;  April,  1916;  some  berries 
from  these  plants  were  fed  to  guinfea-pigs  by  Dr.  J.  B.  Cleland, 
who  states  that  they  ate  them  without  any  ill  effects),  Dubbo  (E. 
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BeLclie;  November,  1887),  Kaiigiara  Mines,  via  Bowuiug  (H.  J. 
Cocks:  April,  1917),  Zara,  via  Hay  (Miss  E.  Officer;  E'ebruary, 
1904),  Louth  (A.  Abrahams,  No. 315;  September,  1910),  Woy 
Woy  (E.  Cheel;  October,  1916);  Arrara,  Lake  Eliza  (J.  L.  Boor- 
man;  October,  1912) 

Victoria:  liawksdale  (H.  B.  Williaaison;  Januai-y,  1902), 
Mildura  (Dr.  J.  B.  Oleland;   March,  1916). 

South  Australia  :  near  Quorn  (J.  H.  Maiden;  January,  1907). 

.Soi-ANUM  PTEROCAULON  Dunal.     (Plates  xxxi.,  xxxiii.,  a). 

(<b'.  }iiyruin  vu/ya.re  simile  caulibus  exasperatis  Dill.,  Elth. 
p. 367,  t.275,  fig. 356),  S.  iiigrum  var.  virgijiicnin  L.,  Spec,  i.,  p. 266; 
Willd.,  Spec,  i.,  1053;  ^S'.  alatum  Moench,  Meth.,  p.474  (?)  ^tj?e 
Persoon,  Ench.,  t.  224;  *S'.  nigrum  R.Br.,  Prod.,  p. 445,  but  not 
Linn. 

This  species,  according  to  Dunal(23)  and  L>on{20),  is  a  native 
of  South  America,  and  of  New  Holland  (Australia).  It  may  be 
briefly  described  as  follows  :— Plants  of  perennial  habit  or  at 
least  biennial,  usually  upright,  glabrous  (or  very  rarely  minuteh' 
puberulous),  branches  more  or  less  spreading,  with  distinctly 
winged  angles  or  margins,  the  winged  margins  minutely  but  dis- 
tinctly jagged  so  that  they  appear  somewhat  serrulate  or  prickly, 
as  seen  in  Plate  xxxiii.,  fig.  a.  Leaves  glabrous,  mure  or  les.s 
crenate-sinuated.  Flowers  white,  with  pale  yellow  anthers,  on 
slender  pedicels,  usually  in  threes,  or  rarely  four  or  more  in  the 
raceme.  Berries  at  first  green,  afterwards  shiny  black,  smaller 
than  those  of  *S'.  opacum  and  .S'.  astroites. 

Specimens  in  the  National  Herbarium  are  from  the  following 
localities  :- New  Holland  (Banks  and  Solander,  1770),  Broad 
Sound  (11.  Brown,  Iter  Aust.  1802-1805),  Kurnell  (J.  L.  Boor- 
man;  April,  1906),  Penshui-st  (E.  Cheel;  May,  1911),  Kensington 
(E.  Oheel;  May,  1917),  Neutral  Bay  (Dr.  J.  B.  Oleland;  March, 
1916),  Domain  (J.  H.  Camtield;  July,  1902),  Parramatta  (E. 
Cheel;  October,  1916),  Emu  Plains  (F.  VV.  Chapman;  February, 
1915),  Ashtield  (E.  Cheel;  May,  1916),  Woy  Woy  (E.  Cheel; 
October,  1916),  Hill  Top  (E.  Cheel;  May,  1916),  Wagga  (E. 
Break  well;  October,    1912).  —  Queensland  :     Brisbane  Kiver  (C. 
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T.  White:  March,   I  915).— »South  Australia  :  near  Adelaide  (Dr. 
J.  B.  Clelaiid;   1898). 

vSpecimeiis  from  plants  growing  wild  at  Ashfield  and  Suninjer 
HilJ  were  fed  to  a  guinea-pig,  which  ate  the  leaves  without  any 
ill  effects.  In  addition  to  the  above,  plants  of  the  following 
have  been  grown  from  seed,  which  have  produced  reddish  or 
yellowish-coloured  berries  when  fully  ripe,  but  none  of  these 
appear  to  have  become  naturalised  in  Australia,  so  far  as  can 
be  ascertained. 

*S.  miniatitm  Bernh.  Seeds  were  obtained  from  Madrid,  Spain, 
and  produced  plants  having  vejy  downy  branches  and  leaves, 
white  flowers,  and  pink  or  reddish  berries. 

.V.  jia-vwiu  and  <S'.  nthntm  also  had  pink  berries,  and  seem  to 
belong  to  -S'.  niuiicUum. 

i'.  ochroleucuni  had  green  beriies  with  yellowish  stripes,  when' 
fully  matured. 

Summary. 

(1)  It  will  be  seen  from  the  foregoing  that  .S'.  n'ujruru  of 
liurope,  figured  in  English  Botany,  tab.  56G,  lias  not  yet  ijeen 
found  in  Australia. 

(2)  That  there  are  at  least  three  distinct  species  or  subs{)ecies 
found  in  Australia  and  the  Pacific  Islands,  namely,  S'.  opacnm, 
S.  pterocaulon,  and  .S'.  astroites. 

(3)  That  although  the  evidence  seems  to  indicate  that  some  of 
the  plants  are  harmful,  no  definite  evidence  has  been  furnished 
as  to  which  of  the  three  species  found  in  Australia  are  harmful. 

(4)  That  as  solanine  is  present,  at  least  in  some  of  the  species, 
it  would  be  unwise  to  use  the  fruits  for  edible  purposes  unless  it 
could  be  proved  that  the  alkaloid  was  volatile,  and  its  harmful 
effects  destroyed  by  cooking. 
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,,  (inyalosum  Sendt.,  *S'.  )t'i(jriu)i  var. 

,,  astroites  Forst.  f, 

,,  (Uripltclfo/in))i  Dun.,  5.  niyrxnt  \ar. 

,,  liessfirl  Weinm.,  in  litt.,  Iloem.  et  Schult. 
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,,  D''pp''i  =  S.  Dllleiiii. 

,,  Dillenii  Schult. 

,,  Douylasli  Dun.  =  (?).S'.  opacnut. 

,,  erythrctuiu  Dun. 

,,  I'rythrceii'm  Mey.  = -V.  uodlfiorunt  y-Av.  n/Ztrmyt,  iwcord- 

ini:  to  (Jrisebach. 
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Solan iiAii  fishilosam  Rich. 

jiavmn  Dun.,  S.  ochvolntcum  var. 

ylabrum  Lowe,  ,S'.  tiUfnim  var. 

ylabniin  Dun. 

yiiinepnsf  Lam. 

yuiiipeiise  Wilki.,  -S'.  nlt/rum  y-dv.  ^  supra. 

Jit^hecfuiloii  Lowe,  .^'.  my  rum  var. 

hirsutwin  Dun. 

horte^ifie  Fuchs. 

horfensc  Mill.,  *">.  uiyruin  var. 

huiulh  Bernh. 

JiuruUi^  Bailey,  >'^-  niyruni  xav.  =  S.{1)  opacum. 

Iinmilf  Ball  [non  Bernh,)  =  >S'.  pafeus. 

incprtum  Dun. 

judaicum  Sehult.  =^  *S'.  yuiiipfiisp. 

lutPo-vivpus  Walp.,  S.  niyrum  var. 

lufeo-vimis  (Tmel . 

mncrophyJium  Dun.,  S.  nodijiorum  vai'. 

mpJanocfrasum  Dun.,  S.  n'tyrum  vai". 

memph  iticum  Martins. 

niemphiticaru  J.  F.  Gmel. 

miniatu/u  Bernh. 

niyrum  L. 

niyrum  R.Br.  =  *S'.  pterocaulon. 

nodijiorum  Jacq. 

ochroleucum  Ba.st. 

oleraceum  Dun.  =  6".  afitroitcs. 

ojjacum  A.Br. 

pcdudosum  Dun. 

patens  Lowe.      Raised  in   Northampton  (England)  in 
1^<60,  by  Rev.  M.  J.  Birks  from  Madeira  seed,  vidp  Lowe. 
So/anum  patnlum  Pers.  =«S.  Dillfuii. 

patnlum  Willd.,  S.  niyrum  va.v.  =  S.  Dillpnii. 

patuluin  Lowe. 

parvijiorum  Badaro. 

petiolastrum  Dun.,  S.  nodijiorum  var. 
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Solnnnm  procerins  patnJuni  Lam.,  in  Dill.  Elth. 

puherulum  Dun.,  S.  nodiflorum  var. 

puhei'ulum  Nutt. 

pterocanlon  Dun. 

retroflexum  Dun. 

rigidum  Dun.,  S.  nigrum  var. 

rhinozerothis  Blume. 

Roxhurghii  Dun. 

rnhrurti  Mill. 

Rumphii  Dun. 

stiffrutiGOSum  Dun. 

suffruticosuin  Ball,  S.  nigrum  var. 

triangulare  Lam. 

villosum  Lam. 

T)illos2im,  Willd.,  .S'.  nigmm,  var. 

villosum,  Mill. 

virginiamim,  L.,  *S'.  nigrum,  var.  =  *S'.  pterocanlon. 

virginicum  Pers. 

vulgare  Hegets 

vulgatnm  Mill.,  -S'.  nigy^utn  \'d\\ 
Thirty-four  names  are  given  as  synonyms  of  ..V.  nigrum  Linn., 
in  tlie  Index  Kewensis.     8ix  of  the  names  in  the  foregoing  list 
are  included  amono:  these. 


EXPLANATION  OF  PLATES  XXX.-XXXIIL 
Plate  XXX. 
Solanum  opaciim  A.Br.,  part  of  plant  showing  buds,  flowers,  and  mature 
fruits;  all  reduced. 

Plate  xxxi. 
Solanum  pterocanlon  Dun.,  part  of  plant;  reduced. 

Plate  xxxii. 
Solanum  guineense  Lam.,  part  of  plant  showing  matured  fruits;  reduced. 

Plate  xxxiii. 
Fig.  a. — Solanum  pterocanlon  Dun.,  showing  portion  of  winged  stem  with 

denticulate  or  toothed  margin. 
Fig. />. — Solanum  pterocaulon  Dun.,  fruits,  natural  size. 
Fig.  c. — Solanum  opacum  A.Br.,  fruits,  natural  size. 

Fig.  rf. — Solanum    yuineense   Lam.,     (so-called    "Wonderberry "),    fruits, 
natural  size. 
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ORDINARY  MONTHLY  MEETING. 

November  28th,  1917. 

Dr.  H.  G,  Chapman,  President,  in  the  Chair. 

Candidates  for  Fellowships,  1918-19,  were  reminded  that  the 
30th  inst.,  was  the  last  day  on  which  applications  would  be 
received. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (31st  October,  1917),  amounting  to  4  Vols.,  49 
Parts  or  Nos.,  10  Bulletins,  5  Reports,  1  Map,  and  7  Pamphlets, 
received  from  40  Societies,  etc.,  were  laid  upon  the  table. 

NOTES    AND    EXHIBITS. 

Mr.  Baker  showed  portion  of  a  log  of  Banksia  latifolia  R.Br., 
\_  =  B.  7'o6?tr  Cav.]  recently  received  at  the  Technological  Museum, 
Sydney,  from  Port  Macquarie,  where  it  is  known  as  "  Bastard 
Honeysuckle."  Mr.  L.  C.  Maxwell,  who  collected  the  material, 
reports  that  the  largest  plant,  he  had  seen,  had  a  height  of  about 
25|^  feet,  and  a  diameter  of  about  16  inches;  but  that  he  had 
heard,  from  old  residents,  of  trees  as  large  as  2 J  feet  in  diameter, 
with  a  corresponding  height.  It  is  to  be  found,  growing  under 
similar  conditions,  in  swamps  or  on  the  banks  of  creeks,  also  at 
Taree.  The  timber  has  a  distinct  pale  pink  or  bluish  tint, 
dififerent  from  that  of  its  congeners.  It  is  light  in  weight,  soft, 
gives  a  good  figure  in  radial  section,  but  is  not  strong;  so  that 
it  may  be  classed  as  a  cabinet-timber.  Robert  Brown,  in  dis- 
carding the  earlier  name,  said — "  Hujus  speciei  nomen  Cavanill- 
esii  mutare  coactus  sum,  quoniam  nunquam  arborescit  sed  frutex 
humilis  est"  [Trans.  Linn.  Soc,  x.,  p. 208].  Either  the  plants 
did  not  attain  tree-size  about  Port  Jackson,  or  the  largest  ones 
may  have  been  cut  down  by  the  earliest  settlers  before  R.  Brown 
had  a  chance  of  seeing  them.  As  Mr.  Maiden  has  pointed  out 
[Forest  Flora  of  N.S.  Wales,  iv.,  Pt.7,  p.  102],  Baron  von  Mueller 
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reverted  to  the  original  name  in  his  "Census"  [1889]:  and  the 
evidence  given  above  shows  that  K.  Brown's  change  of  name  was 
not  warranted.  The  only  obstacle  in  the  way  of  following  the 
Baron's  example  seems  to  be,  that  the  name,  B.  huifolia,  has 
l)een  in  undisputed  use  for  more  than  Hfty  years. 

Dr.  Cleland  exhibited  specimens  of  Silette  yaJlica  var.  qiiviupip- 
vidnera  Linn  ,  an  introduced  weed,  collected  by  him  at  Thirroul. 
Mr.  Cheel  remarked  that  Benthara,  in  his  Handbook  of  the 
Britisli  Flora  (1858)  recorded  >S'.  yallica  Linn.,  as  a  native,  and 
quoted  -S'.  anylica  Linn.,  as  a  synonym;  adding  that  a  "  variety 
with  a  dark  spot  on  the  petals,  S.  quiiiquevnliiera  Linn.,  used  to 
be  cultivated  in  flower-gardens,"  On  the  other  liand,  in  the 
third  edition  of  the  Student's  Flora  of  the  British  Islands  (1884:), 
Sir  J.  D.  Hooker  recognised  *S'  yallica  proper  [flowers  white  or 
pink],  and  var.  S.  quinqiiei'iulnera  [petals  white  with  a  red  spot], 
and  var.  S.  anylica  [petals  small,  white,  often  jagged].  S.  yallica 
is  the  most  common  in  Australia,  and  there  are  specimens  of  it 
in  the  National  Herbarium  from  numerous  localities  in  New 
South  Wales.  There  are  also  specimens  of  var.  quinqueimlnera. 
with  deep  blood-red  spots  on  the  petals,  from  the  following 
localities.  New  South  Wales:  Boonoo  Boonoo  (J.  L.  Boorman; 
November,  1904);  Milton  (R.  H.  Cambage:  December,  1903); 
Walcha  Road  (J.  L.  Boorman;  December,  1912).  —  Victoria: 
Lilydale  (A  H.S.Lucas;  November,  1885).  West  Australia: 
Karridale  (R.  Helms;  October,  1898). 

Dr.  H.  Leighton  Kesteven  communicated  the  following  Note. 
—  Examination  of  a  series  of  skulls  of  Crocuddus  porosus  leads 
me  to  record  that,  after  a  stage  of  development  within  the  egg 
at  which  the  skull  measures  25mm.  in  length,  the  two  pterygoids 
are  united  to  form  one  median  bone.  This  bone  shows  no  trace 
of  a  median  suture,  beyond  that  between  its  two  naso-palatine 
plates,  which  form  the  false  palate  and  floor  of  the  postnarial 
canals  behind  the  palatine  bones.  These  skulls,  therefore,  pre- 
sent the  median  parasplieiioid  which,  in  the  Journal  of  Anatomy 
and  Physiology  (Vol.  1.),  I  postulated  as  the  ancestral  condition 
of  the  reptilian  pterygoids. 
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Mr.  John  Mitchell  communicated  the  following  Note. — On 
one  of  a  number  of  fossil  if  erous  rock-specimens,  submitted  for 
determination  by  Mr.  B.  Dunstan,  F.G.8.,  Chief  Government 
Geologist  of  Queensland,  there  is  present  a  beautiful  intaglio- 
impression  of  the  head  of  a  Trilobite,  referable  to  the  genus 
Brachymetoims  McCoy,  hitherto  unrecorded  from  Queensland. 
The  specimen,  which  apparently  represents  a  new  species,  was 
collected  in  the  Mt.  Morgan  district,  and  will  materially  help  in 
determining  the  geological  age  of  the  rocks  of  that  area.  Pro 
fessor  McCoy  described  B.  Strzeleckii,  n.g.  et  n.sp.,  from  Dun  ve- 
gan, N.S.W.,  seventy  years  ago  (Ann.  Mag.  Nat.  Hist.,  xx., 
p.231,  1847). 
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ON  THE  MORPHOLOGY  OF  THE  CAUDAL  GILLS  OF 
THE  LARV^  OF  ZYGOPTERID  DRAG0NFLTE8. 

Part  iii.  (Oxtooexy),  axd  Part  iv.  (Phylo^iexy). 

By  R.  J.  TiLLYAKD,    M.A.,   B.Sc,   F.L.S.,   F  E.S.,  Linneax 
Macleay  Fellow  of  the  Society  in  Zoology 

(With  fifteen  Text-fij^ures). 
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IXTKODUCTION. 

Ill  dealing  with  the  Ontogeny  of  the  Caudal  Gills,  it  was  found 
necessary  to  study,  by  means  of  sections,  all  instars  of  the  grow- 
ing larva  up  to  the  attainment  of  the  complete  internal  form  of 
structure.     As  this  was  found  not  to  be  reached  until  the  seventh 
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instai',  there  was  necessarily  a  considerable  delay  in  i-aising  the 
larvie  required  from  the  egg,  and  in  taking  them  successfully 
through  all  the  stages  to  the  seventh.  It  was  for  this  reason 
that  Parts  iii.  and  iv.  were  not  published  with  Parts  i.  and  ii.  in 
a  single  complete  paper. 

Even  with  the  successful  raising  of  several  batches  of  larvae 
to  the  .seventh  instar,  it  has  turned  out  tliat  not  sufficient  evi- 
dence has  been  obtained  to  throw  much  light  upon  one  very 
interesting  problem,  viz.,  the  origin  of  the  constricted  or  two- 
jointed  gill.  The  reason  for  this  appears  to  be,  that  the  only 
larvje  that  I  was  able  to  raise  were  not  of  the  Constricted  Type. 
I  had  hoped  that  the  gills  of  Aiistroagrion  cyane  Selys,  which 
are  classed  as  a  Nodate  Type,  would  offer  some  evidence,  in  tlieir 
ontogeny,  as  to  how  the  node  developed.  But,  up  to  the  seventh 
instar,  this  larva  shows  no  sign  of  any  division  of  the  gill  at  all; 
so  that  one  must  evidently  examine  several  more  instars,  before 
the  beginning  of  the  node  would  be  made  apparent.  This  mean- 
ing further  delay,  and  the  main  objects  of  the  paper  having  been 
in  every  other  respect  attained,  I  have  judged  it  best  to  conclude 
my  observations  at  this  stage;  being  content  to  indicate,  with 
regard  to  this  one  unsolved  point,  exactly  how  the  problem 
stands,  so  that  any  student  of  Odonata,  who  is  fortunate  enough 
to  obtain  material,  can  pursue  it  to  the  end. 

I'he  results  of  Part  iii.  were  obtained  from  the  stud\^  of  three 
species,  viz.,  Aiistroayrion  cyane  8elys,  Ischnura  heterosticfa 
Burm.,  and  Neost'icla  catiesceiis  Tillyard.  The  larvae  of  the  first 
two  were  bred  from  the  egg,  and  every  instar  up  to  and  includ- 
ing the  seventh  (counting  the  pronymph  as  the  first)  was  care- 
fully studied  by  means  of  sections.*  The  Neosticta  larva', 
belonging  probably  to  tlie  fourth  and  fifth  instars,  were  only  a 
fortunate  find;  not  having  been  raised  from  the  a^g,  their  instars 
caimot  be  stated  with  absolute  certainty. 

I  need  add  little  to  the  account  of  the  methods  employed,  as 

*  As  the  series  of  sections  obtained  fiom  AuMroayrion  were  better  than 
those  oV)tained  from  Jschnnra,  1  have  tij^uied  only  the  former.  Ausfro- 
u'/riou  lias  nodate  gills,  IscJinnra  subnodate;  hut,  up  to  tlie  seventli  instai-, 
the  two  forms  show  no  inipoitant  differences. 
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given  ill  Parti,  of  this  paper  (Tliesc;  Proceedings,  1917,  Vol,  xlii.. 
Part  i.,  pp. 39-44).  The  method  of  double-embedding  is  essential 
for  these  tiny  sti-uctures,  and  every  detail  must  be  carried  out 
with  the  greatest  care,  if  one  would  have  a  final  result  of  any 
value  at  all.  The  best  results  were  those  that,  after  staining, 
were  de-stained  back  almost  to  the  lightest  possible  limit.  Such 
preparations  should,  of  course,  be  fully  studied  at  once,  unless 
one  is  willing  to  risk  the  chance  of  their  fading  before  the  woi-k 
is  completed. 

In  Part  iv.,  the  results  obtained  in   Part  iii.  are  considered  in 
conjunction  with  those  obtained  from  a  study  of  the  caudal  fila 
ments  of  the  Perlaria  and   Plectoptera,  the  combined  evidence 
from    all    those    sources   giving  us   some   valuable  phylogenetic 
results. 

Part  iii.  Ontogeny  of  the  Caudal  Gills. 

Struchire  of  the  Gills  in  the  neivly-hatched  larra  or  Second  Instar. 

(Text-figs. 33,  34). 

'Iext-Hg.33  shows  the  external  form  of  the  gills  in  the  newly- 
hatched  larva  of  Austroagrion  cyane  Selys,  which  is  typical  of 
all  Vertical  Lamellar  Gill-types.  The  gills  are  elongated,  slender 
filaments,  clothed  with  short,  stiff  hairs  externally,  for  most  of 
their  length,  but  carrying,  near  the  tip,  a  few  longer  and  more 
plial>le  hairs.  The  tip  itself  is  bluntly  pointed,  and  carries  a 
long,  stiff,  bristle-like  hair.  The  gills  are  quite  transparent  and 
witliout  pigmentation.  The  median  (dorsal)  gill  possesses  two 
main  loi]gitudinal  trnchea?,  one  derived  from  each  dorsal  trunk 
of  the  abdomen.  The  lateral  gills,  however,  each  possess  only 
one  main  longitudinal  trachea,  derived  from  the  dorsal  trunk  of 
its  own  side.     The  trachej^  do  not  reach  as  far  as  the  tip  of  the 

gill- 

In  transvei-se  section,  the  gills  are  nearly  circular  (Text-fig. 34). 
The  cuticle  is  thin,  and  is  followed,  on  its  inner  side,  by  the 
ahnost  equally  thirj  hypodermis,  which  shows  only  from  four  to 
si.x  nuclei  in  any  given  section.  The  interior  of  the  gill  consists 
of  an  iin<iifierentiated  blood-space,  or  portion  of  the  litemoccele. 
In  the  median  gill,  the  two  main  tracheie  lie  mid-laterally,  one 
on  either  side,  close  to  the  hypodermis.      In  each  lateral  gill,  the 
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sinole  main  trachea  lies  latero-ventrallv,  on  the  inner  side  of  tlie 
gill.  Neither  definite  blood-canals,  internal  laminjv,  nor  alveolar 
ineshwork  are  developed. 

The  nerve-supply  can 
be  followed  with  diffi- 
culty from  the  eightli 
ganglion  to  the  bases  of 
the  gills,  but  cannot  be 
seen  in  sections  of  the 
gills  themselves,  proba- 
bly owing  to  its  extreme 
fineness.  It  is  clear, 
however,  that  the  me- 
dian gill  receives  two 
main  nerves  dorso-later- 
ally  at  its   base,   while 


Text-tig.  38. 


each  lateral  gill  receives 
only  a  single  nerve 
placed  somewhat  ven- 
tral ly.  As  it  is  impossi- 
ble to  follow  the  changes 
in  the  nervous  system  in  such  tiny  organs  as  these  gills,  1  shall 
not  mention  them  further,  until  they  come  plainly  into  view 
in  much  larger  gills. 

*  Caudal  gills  of  AuMroagrion  cyane  Selys,  second  instar;  dorsal  view; 
(  X  90). 

t  T.S.  through  caudal  gills  of  Austroaf/rion  cyane  Selys,  second  instar, 
at  about  one- third  from  base;  cu,  cuticle;  h,  hair;  hm,  hsemocoele;  hy,  hypo- 
dermis;  nit,  nucleus  of  same;  tr,  trachea:  (  x  37<l). 
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Text -tig.  8.").' 

cult   to   make  it   out 
completely  collapsed. 


Striirt'iire  of  the  GUIs  in  f./ie  Third  Instar. 
(Text-fig.35). 
The  gills  are  still  filiform,  and  resemble  those 
of  the  second  instar    very  closely;    the  principal 
difference  being  that,  in  each  lateral  gill,  a  branch- 
trachea  of  small  calibre  is 
developed  from  the  base 
of   the  main   trunk,  and 
runs  for  some  distance  up 
the  gill.     This  branch  lies 
on  the  outer  side  of   the 
gill,  a  little  more  dorsally 
placed    than    the    larger 
trachea  from  which  it  is 
derived.     It  is  very  diffi- 
in  sections,  as  it  is  usually 
The  main   trunk  now  lies 
very  little  below  mid-laterally  on  the  inner  side 
of  the  gill,  and  projects  very  definitely  into  the 
hsemocoele.      It  also  reaches  nearly  to  the  gill-tip. 
Striicture  of  the  Gills  in  the  Fourth  Instar. 
(Text-figs.36,  37). 
In  this  instar,  we  notice  the  first  external  sign  ^ 
of  a  change  from  the  filiform  to  the  lamellar  type 
of  gill,  slight  though  it  be.     For  at  least  half  of 
its  length,  the  gill  remains  filiform.    But  the  distal 
half  shows  a  distinct,  though  very  slight,  attempt 
at  flattening   and  widening  out,  so  that  the  gill 
becomes  shaped  as  shown  in  Text-tig.  36.     In  the  t 
lateral  gills,  the  branch-trachea  is  now  very  dis- 
tinct, being  at  least  lialf  the  calibre  of  its  parent-    Text-tig. 86. t 
trunk,  and  running  along  more  than  three-fourths  of  the  length 

*  T.S.  through  caudal  gills  of  Aiistroayrion  cyane  Selys,  third  instar,  at 
about  one-third  from  base.  Lettering  as  in  Text-fig. 34;  tr',  branch-trachea 
fi'om  near  base  of  main  trachea  {tr)  in  lateral  gills;  (  x  370). 

t  Lateral  caudal  gill  of  An.stroagrion  cyane  Self's,  fourth  instar;  side- 
view;  (  X  90). 
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of  the  gill.  In  Austroagrion  cyane,  but  not  in  Ischrmra  hetero- 
sticta,  this  stage  is  marked  by  the  presence  of  a  distinct  pigment- 
zone  on  the  distal  fourth  of  the  gill. 

Sections  of  the  gills  at  this  stage  show  some  important  devel- 
opments internally  (Text-fig. 37).  Their  form,  in  the  basal  half, 
now  begins  to  approach  the  Triquetro-quadrate  Type;  while,  in 
the  slightly  widened  and  flattened 
distal  half,  they  have  taken  on,  in 
cross-section,  a  distinctly  oval  form, 
which  is  the  preliminary  step  to  the 
differentiation  of  the  rhachis  and 
blade  of  the  true  Lamellar  Type. 
The  tracheae  are  now  much  larger, 
even  the  second  longitudinal  trachea 
of  the  lateral  gills  being  easily  made 
out.  They  project  definitely  into 
the  hsemocoele,  and  both  lie  at  the 
mid-lateral  level.  But,  most  im- 
portant of  all,  is  the  division  of  the  hiemocoele  into  two  parts,  by 
an  outgrowth  of  the  hypodermis  forming  a  definite  internal 
lamina  across  its  cavity,  between  the  two  main  tracheae.  This  is 
the  first  differentiation  of  the  dorsal  and  ventral  blood-canals. 

St7'ucture  of  the  Gills  in  the  Fifth  Instar.  (Text-fig. 38). 
Externally,  there  is  only  a  slight  increase  in  the  width  of  the 
distal  half  of  the  gill,  so  that  the  difference  in  shape  from  that 
shown  in  Text-fig  36  is  scarcely  appreciable.  Internally,  the 
differentiation  of  the  hyemocoele  has  proceeded  one  step  further. 
The  internal  lamina  has  split  up  to  form  the  inner  boundaries  of 
four  separate  divisions,  viz.,  the  dorsal  and  ventral  blood-canals, 
and  two  smaller  divisions  to  enclose  the  two  main  tracheae 
respectively.  It  is  important  to  notice  here  that,  in  the  median 
gill,  the  dorsal  blood-canal  is  smaller  than  the  ventral,  while,  in 

■'■■  T.S.  through  the  caudal  gills  of  Austroagrion cyane  Selys,  fourth  instar, 
at  about  one-third  from  ba.se;  dh,  dorsal  blood-canal;  tr,  main  trachea; 
//■',  branch-trachea  destined  to  become  second  main  trachea  in  lateral  gills; 
rh,  ventral  blood-canal;  (  x  370).  [N.B. — In  this  instar,  the  division  of 
the  hiemocoele  does  not  extend  much  beyond  half-way]. 
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the  lateral 


the  opposite  is  the  case.     Thus  the  blood  will  How 


faster  dorsally  tlian  ventral ]y  in  the  median  gill,  but  faster  ven- 
tral]}^  than  dorsally  in  the  lateral  gills.  Therefore, in  each  case,  the 
afferent  blood-stream  is  the  faster  of 
the  two,  flowing  along  the  narrower 
channel.     Thus  arises  the  first  sign 
of  a  differentiation  between  the  pri- 
mary or  afferent  blood-canal,  and  the 
secondary  or  efferent  blood -canal. 
D 


rext-fiir.38. 


nv 

Text-%39.t 


In  Text-tig. 39,  I  have  shown  a  transverse  section  across  the 
gills  of  a  small  larva  of  Neosticta  ainesceiiti  (Saccoid  Type),  which 

*  Two  T.  8.  through  median  and  left  lateral  caudal  gills  of  A  ustroagrion 
cyane  tSelys,  fifth  instar,  a  at  about  one-third  from  base,  h  at  l^eyond  half- 
way along  the  gill.  Lettering  as  in  Text-fig. 37;  nv,  main  nerve;  the  arrow 
VD  shows  the  direction  of  the  sagittal  plane,  the  median  doi-sal  gill  being 
uppermost;  (  x  370). 

t  T.S.  through  median  and  right  lateral  caudal  gills  of  Neosticta  canes- 
cem  Tillyard,  fourth  or  fifth  instar.  Lettering  as  in  Text-figs. 37  and  38; 
h,  hair;  (  x  370). 
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I  judge  to  be  either  of  the  fourtli  or  fifth  instar.  The  differen- 
tiation of  the  hiemocoele  is  much  more  clearly  shown  in  this  type, 
the  primary  or  afferent  blood-canal 
being  much  smaller,  more  regu- 
larly formed,  and  more  strongly 
walled  than  the  secondary;  the 
latter  indeed  appears  to  be  merely 
the  large  remainder  of  the  hajmo- 
coele  left  over  after  the  trachete  and 
the  primary  blood-canal  have  been 
closed  off.  The  beginnings  of  the 
alveolar  mesh  work  can  be  clearly 
seen  within  it.  It  is  much  to  be 
regretted  that  I  could  not  obtain 
a  series  of  this  very  rare,  archaic, 
larval  type,  so  as  to  follow  out  the 
changes  in  the  blood-canals  more 
fully. 

Structure  of  the  Gills  in  the  Si.rth 
Instar.  (Text-figs.40,  41). 
At  this  stage,  the  gill  is  defin- 
itely tiattened  for  about  two-thirds 
of  its  length,  though  still  very 
narrow  (Text-fig. 40).  The  blood- 
canals  are  distinguishable  in  the 
whole  gill,  particularly  where  they 
run  through  the  pigment-zone  in 
Austroagrion  cyane.  Transverse 
sections  now  begin  to  show  the  de- 
finite differentiation  into  rhachis 
and  blade,  as  may  be  seen  from 
Text-fig. 41,  which  is  taken  from 
a   little  beyond    half-way   along   the 


Text-fig.  40.* 
At  this   stULje, 


the 


*  Distal  expanded  portion  of  a  lateral  gill  of  Austroayrio7i  cyane  Selys, 
sixth  instar,  side-view;  hd,  dorsal  blood-canal;  hr,  ventral  blood-canal;  p^, 
pigmented  zone;  t,  main  trachea;  t',  branch-trachea,  which  has  become  the 
■second  main  tiachca;  (  x  90). 
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primary  and  secondary  internal  laminse  begin  to  develop.  It  is 
also  possible,  in  some  sections,  to  make  out  the  main  longitudinal 
nerves,  which  do  not  appear  to  differ  in  position  from  those  of 
the  drills  in  the  fullv  srown  larva. 


Text-fig.  41. 
T..S.  through  caudal  .i^ills  of  AtiMrowirion  cyaiit  Selys,   sixth   instar.   at 
about  half-way  along  the  gill.     Lctteriii'g  as  in  Text-fig.oT:  h,  hair; 
IL  internal  lamina;  nr,  main  nerve;  (  x  870). 


Structure  of  the  Gills  in  the  Seventh  Instar. 

In  this  stage,  the  gills  only  differ  from  those  of  the  Sixth 
Instar  by  their  slightly  broader  lamellar  form,  and  by  the  more 
definite  formation  of  the  internal  laminae,  together  with  the  first 
beginnings  of  the  alveolar  meshwork.  Having  reached  this 
stage,  the  gill  contains  all  its  essential  structures.     Further  de- 
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velopment  consists  only  in  the  broadening  of  tlie  blade  of  the 
lamella.  With  this  is  correlated  the  formation  of  the  rich 
tracheal  branchings  into  the  blade,  which  are  such  a  conspicuous 

larvie. 


feature  of  the  gills  in  older 


Part  iv.  Phylogeny  of  thk  Caudal  Gills. 

In  attempting  to  work  out  tlie  Phylogeny  of  the  Gills,  it  is 
legitimate  not  only  to  seek  for  the  evidence  afforded  by  their 
Ontogeny,  but  also  to  turn  to  the  study  of  the  homologous 
organs  in  those  Orders  most  closely  related  to  the  Odonata. 
Since  the  Caudal  Gills  of  Zygoptera  are  the  modified  cerci  and 
appendix  dorsalis  of  the  larva,  and  since  the  only  other  Orders 
that  can  come  into  the  question  are  the  Perlaria  and  Plectoptera, 
we  must  turn  to  the  study  of  the  caudal  filaments  oi  their  larva?. 

The  Caudal  Filaments  of  the  Perlaria.     (Text-fig.42). 
The   larv^   of   the    Stone-Flies   or    Perlaria  possess   only  two 
caudal  filaments,  viz.,  the  cerci.     These  are,  therefore,  the  homo- 
logues  of  the  two  lateral  gills  of  the  Zygoptera,     They  are  usually 


....... CU-......, 

hv- 


Text-fig.42. 
T.S.  through  the  two  caudal  filaments  of  a  Mell-giown  Perlid  larva,  sub- 
family Leptoperl in(f,  en,  cuticle;  dh,  dorsal  blood-canal;  /iw,  hsemo- 
coele;  hy,  hj^podermis;  nr,  main  nerve;  tr,  main  tracliea;  (  x  120). 

very  long  and  many-jointed,  but  there  are  not  lacking  a  number 
of  genera  in  which  a  great  reduction  in  length,  and  also  in  the 
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number  of  joints,  points  the  way  b}^  which  the  cerci  of  the 
Z3'gopterid  larva  arrived  at  its  present  one-  or  two-jointed  state. 

In  transverse  section,  these  organs  are  absolutely  circular. 
The  cuticle  and  hypodermis  are  thick,  the  nuclei  of  the  latter 
numerous  and  closely-placed.  The  interior  of  the  organ  is  a 
hollow  blood-space,  or  extension  of  the  hjemocoele,  showing  the 
presence  of  both  plasma  and  corpuscles  in  almost  ever}'  section. 
Laterally,  on  the  outer  side,  close  to  the  inner  border  of  the 
hypodermis,  there  is  a  single  main  trachea.  f>atero-ventrally, 
on  either  side,  seated  upon  the  inner  border  of  the  hypodermis, 
there  are  two  lari^e  longitudinal  nerves,  whose  cross-section  is 
greater  than  that  of  the  trachea.  As  the  caudal  filan)ents  of 
the  Perlaria  are  organs  of  touch  rather  than  gills,  the  greater 
size  of  the  nerves,  and  the  smallness  of  the  trachea,  in  compari- 
son with  those  of  Zygopterid  gills,  is  only  to  be  expected. 

The  most  interesting  structure  in  these  caudal  filaments  is  the 
very  small  but  definite  dorsal  blood-vessel,  situated  mid-dorsally 
below  the  inner  border  of  the  hypodermis.  This  structure  has 
a  well-defined  wall,  and  might  be  mistaken  for  a  trachea,  were 
it  not  always  quite  full  of  blood-plasma  and  corpuscles.  Tt  con- 
tinues far  along  the  filament,  opening  distally  into  its  main 
interioi-,  i.e.,  the  hpemocoele. 

The  comparison  between  these  organs  and  the  lateral  caudal 
gills  of  Zygoptera  may  be  summarised  as  follows  : — 

(1)  Only  the  afferent  or  primary  blood-canal  is  marked  off  in 
the  Perlaria;  but  it  is  much  smaller  and  more  definitely  separated 
out  than  in  the  Zygoptera;  moreover,  it  is  placed  mid-dorsally, 
as  in  the  median  gill  of  Zygoptera;  whereas,  in  the  lateral  gills 
of  the  latter,  the  afferent  canal  is  ventral. 

(2)  Only  one  main  trachea  is  developed,  on  the  inner  side  of 
the  hsemocoele.  Thus  the  tracheation  remains  at  the  same  stage 
as  that  shown  in  the  Second  Tnstar  of  Zygopterid  larvae  (Text- 
fig.  34). 

(3)  Two  main  longitudinal  nerves  are  developed,  as  in  the 
lateral  caudal  gills  of  Zygoptera;  but  their  position  is  not  quite 
the  same,  both  being  ventrally  placed,  whereas  those  of  the 
Zygoptera  lie  both  on  the  outer  side,  one  ventral  and  one  dorsal, 
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The  Caudal  Filaments  of  the  Plectoptera.     (Text-fig.43). 

The  larvie  of  the  May  Flies  or  Plectoptera  possess  thiee  caudal 
processes,  viz.,  the  two  latero- ventral  cerci,  and  the  single  median 
dorsal  ap])endix  dorsa/is.  Thus  the  former  are  the  homologues 
of  the  lateral  caudal  gills  of  the  Zygopterid  larva,  while  the 
latter  is  the  homologue  of  tlie  median  caudal  gill. 

All  three  of  these  filaments  closely  resemble  those  of  the 
Perlaria  externally,  being  long,  slender,  and  manv-jointed. 


Text-fig.43. 
T.S.   tlirough  the  three  caudal  filaments  of  a  well-grown  Pleotopterous 
larva,  Atatophlehia  sp,     Letteiing  as  in  Text-fig. 42;  AD,  appendix 
dorsalis;  C,  eercus;  rh,  ventral  blood-canal;  (  x  130). 

In  transverse  section  (Text-fig.43),  the  structure  of  these  organs 
is  of  great  interest.  In  all  three,  the  transverse  section  is 
circular,  the  cuticle  and  hypodermis  fairly  thick,  the  latter  with 
many  closely  arranged  nuclei,  and  the  interior  an  open  prolonga- 
tion of  the  hsemocoele,  as  in  the  filaments  of  the  Perlaria.  Beyond 
this,  the  cerci  differ  so  much  from  the  appendix  dorsalis  that  we 
must  deal  with  them  separately. 

45 
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Cere  i. — Comparing  these  with  the  cerci  of  Perlaria,  we  see 
that  both  possess  two  main  nerves  and  a  single  closed  afferent 
blood-canal.  But,  in  the  Plectoptera,  the  closed  blood-canal  is 
ventral  in  position,  as  in  the  lateral  caudal  gills  of  Odonata,  and 
not  dorsal,  as  in  the  Perlaria.  The  two  main  nerves  also  lie 
in  tiie  same  positions  as  in  the  Zygoptera,  and  not  as  in  the 
Perlaria.  There  is  no  main  longitudinal  trachea  developed  at 
all  in  the  cerci  of  the  Plectoptera.* 

Appendix  D  o  r  s  a  1  i  s. — As  this  is  absent  in  the  Perlaria, 
we  must  confine  our  comparison  to  the  median  caudal  gill  of  the 
Zygoptera.  We  then  notice  a  remarkable  similarity  in  the  two 
homologous  organs.  For  the  closed  afferent  blood-canal  is  dorsally 
placed  in  both,  and  both  possess  four  maiii  nerves,  tivo  being  latero- 
dorsal,  and  tivo  latero-ventral.  The  only  dififerences  are  tliat 
there  is  no  main  trachea  in  the  appendix  dorsalis  of  the  Plec- 
toptera, and  no  development  of  internal  laminit  or  alveolar 
mesh  work. 

Phylogenetic  Conclusions. 

The  following  conclusions  may,  T  think,  be  safely  diawn  from 
tlie  combined  evidence  of  the  Ontogeny  and  the  comparison  with 
the  homologous  organs  of  the  Perlaria  and  Plectoptera. 

(1)  The  relationship  between  the  Perlaria,  Flectoptera,  and 
Odonata. 
Firstly,  as  regards  the  Perlaria,  there  are  some  fundamental 
differences  in  the  arrangement  of  the  internal  structures  of  the 
cerci,  as  compared  with  those  of  the  Zygoptera.  These  are  (a) 
the  position  of  the  main  nerves,  and  ib)  the  dorsal  position  of 
the  closed  afferent  blood-canal.  I  think  that  these  differences 
are  great  enough  to  make  us  conclude  that  the  evidence  from  the 
cerci  only  reinforces  the  opinion  which  I  had  previously  stated,! 
from   a   consideration   of   other   morphological  characters,   viz., 

*  This  applies  to  Atalophlebia,  the  only  genus  available  here  for  studj'. 
I  cannot  say  whether  it  is  true  for  the  whole  Order  or  not. 

t  "The  Biology  of  Dragonflies."  Cambridge  University  Press,  1917, 
pp.5-6. 
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that  no  close   relationsliip  exists  between    the    Perlaria  and  the 
Odonata 

Secondly,  as  regards  the  Plectoptera.  The  close  resemblance 
in  the  arrangement  of  the  internal  structures  of  the  caudal  pro 
cesses,  as  compared  with  those  of  the  caudal  gills  of  Zygoptera, 
is  indeed  a  striking  one,  since  the  number  and  position  of  the 
main  nerves,  and  the  positions  of  the  primary  afferent  blood- 
canals  in  the  three  processes  are  the  same  in  both.  1"he  only 
differences  are  tlie  long,  many-jointed  condition  of  the  filaments 
in  Plectoptera,  and  the  absence  of  a  main  longitudinal  trachea 
(assuming  that  this  character  holds  for  all  Plectoptera).  We 
are,  I  think,  bound  to  conclude  that  the  relationship  between 
the  Plectoptera  and  Odonata  is  a  more  definite  one  than  that 
between  the  Perlaria  and  Odonata,  and  that,  in  particular,  the 
Zygopterid  gill  lias  been  derived  from  a  caudal  process  closely 
similar  to  that  of  the  Plectoptera,  by  reduction  from  a  many- 
jointed  to  a  one-  or  two-jointed  condition. 

(2)  Steps  in  the  evolution  of  the  Zygopterid  Gill. 

If  we  examine  in  section  any  simple  evagination  of  the  body- 
wall  of  an  Insect  Larva,  forming  a  short  process — such  as,  for 
instance,  the  cercoids  of  the  Odonate  Larva — we  shall  find  that 
they  show  only  cuticle,  hypodermis,  and  internal  Cu 
bl()od-space(Text-fig.44).  No  longitudinal  nerves, 
tracheae,  or  closed  blood-canals  are  present.  Thus 
the  first  stage  in  the  evolution  may  be  assumed 
to  have  been  a  many-jointed  process,  long, 
slender,  circular  in  section,  with  fairly  stout  Text-fig  44  * 
cuticle  and  hypodeiniis  enclosing  an  undiffer- 
entiated blood-canal,  and  without  either  main  nerves-,  tracheie, 
or  closed  afferent  blood-canals. 

The  next  stage  would  h>e  the  development  of  this  organ  into 
an  organ  of  touch,  by  the  outgiowth  of  longitudinal  nerves  along 


*  T.8.  through  a  cercoid  of  the  well-grown  larva  of  Syvle>*tes  weyerM 
Self's;  />/,  blood;  en,  cuticle;  hin^  hieniooele;  liy,  liypoderniis;  nn,  nucleus 
uf  same;  (  x  88,'. 
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it,  as  brandies  of  the  tenth-segment  nerves  of  the  ahdonien. 
Prohablv  correlated  with  this  would  be  the  regulation  of  the 
blood-circulation,  by  the  development  of  a  closed  afierent  canal, 
the  primary  hlood-cmial .  As  the  positions  of  both  these  struc- 
tures are  different  in  Perlaria  and  Odonata,  it  is  logical  to 
assume  that  the  two  Orders  became  separated  at  a  stage  in  the 
evolution  of  the  Insect  Larva  earlier  than  is  here  indicated. 

The  third  stage  would  be  the  development  of  the  main  trachea 
along  the  interior  of  the  processes,  the  cerci  receiving  one  each, 
from  the  dorsal  trunk  of  its  own  side,  but  the  median  appendix 
dorsalis  receiving  two,  one  from  each  side.  Unless  these  trachea:' 
can  be  shown  to  exist  in  some  Plectopterous  larvae,  we  must 
hold  that  the  Odonata  became  differentiated  from  their  common 
stock  with  the  Plectoptera  befoi-e  this  outgrowing  of  the  trachea^ 
took  place. 

Finally,  as  all  the  appendages  of  the  Odonata,  in  every  part 
of  the  body,  show  a  great  reduction  in  the  number  of  joints  U.y., 
the  antennae,  the  tarsal  joints,  the  labial  and  maxillary  palpi), 
we  must  assume  that  the  reduction  of  the  caudal  processes  to  a 
one-  or  two-jointed  form  proceeded  parallel  with  these  other 
reductions;  in  other  words,  the  original  Protodonate  ancestor 
alread}'  possessed  all  these  reductions,  derived  from  a  Palaeo- 
dictyopterous  ancestor. 

Thus  we  conclude,  that  the  original  form  of  Zygopterid  caudal 
process  was  a  short,  one-  or  two-jointed  appendage,  in  which  the 
nerves  and  blood-canals  were  developed  as  in  the  caudal  pro- 
cesses of  the  Plectoptera,  and  with  the  addition  of  a  single  longi- 
tudinal trachea  in  each  cercus,  and  two  in  the  appendix  dorsalis. 
In  this  organ,  neither  internal  lamina?  nor  alveolar  meshwork 
were  developed. 

Evolution  of  the  Cmidaf  Gills  within  the  Suborder  Zygoptera. 

We  have  now  to  consider  the  evidence  of  the  Ontogeny,  with 
respect  to  the  further  evolution  of  gill-types  within  the  Suborder, 

As  far  as  I  can  ascertain,  all  newly-hatched  Zygopterid  larvae 
have  the  gills  filiform,  one-jointed,  and  hairy.  We  may  safely 
assume  that  the  filiform  condition  is  primitive,  since  all  the  evi- 
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dence  gathered  in  the  preceding  section  points  also  in  this  direc- 
tion. Probably  also  the  hairiness  is  primitive  too,  since  all 
aquatic  groups  tend  to  become  smooth  in  the  course  of  evolution. 
But  the  one-jointed  condition  may  not  be  taken  as  primitive: 
because,  in  the  case  of  other  organs,  e.g.,  the  antenna?,  tarsi,  etc., 
the  number  of  joints  increases  as  the  larva  grows,  and  yet  it  is 
certain  that  the  last  and  highest  number  of  joints  attained  is 
the  most  primitive  number,  or,  in  some  cases,  even  less  than  that 
(<.^.,  in  the  tarsi,  the  fossil  Tarsophlehiinm  had  four  joints, 
whereas  no  existing  Odonate  has  more  than  three).  Thus  we 
must  assume  that,  in  the  case  of  a  larva  that  develops  two- 
jointed  gills,  such  as  Neosticta,  the  two-jointed  condition  is  pro- 
bably primitive.  I5ut,  in  tlie  case  of  those  larvae  which  always 
have  unjointed  gills,  it  is  not  necessary  to  assume  that  they  are 
derived  from  two-jointed  forms,  unless  there  is  evidence  for  it. 

Jn  the  case  of  the  gills  of  Calopte,vygid(P.  and  Lf.stidce.,  there  is 
absolutely  no  evidence  that  these  gills  were  ever  more  than  one- 
jointed.  But  in  the  Agrionid(e,  the  existence  of  two-jointed 
forms  in  the  FrotoiieurincE  and  AgriouiucE  strongly  suggests  that 
the  comuion  ancestor  of  these  two  groups  had  a  larva  with  two- 
jointed  gills.  As  no  larvie  of  the  most  primitive  subfamily  of 
the  Agrionidce  (viz.,  the  Megapodagrionince)  are  known  to  pos- 
sess two-jointed  gills,  I  am  inclined  to  suspect  that  the  original 
Ayriuiiidce,  like  the  other  two  families  of  Zygoptera,  possessed 
only  one-jointed  gills,  and  that  the  two-jointed  condition  arose 
in  the  common  ancestor  of  only  those  subfamilies  still  possessing 
it,  and,  failing  to  become  of  any  definite  service  to  the  larva,  is 
now  again  reverting  to  the  one-jointed  form,  by  degradation 
through  the  Nodate,  Subnodate,  and  finally  Denodate  stages. 

The  most  ancient  existing  forms  of  Zygoptera  possess  gills  of 
the  ISaccoid  Type;  for  this  type  appears  to  be  universal  through 
out  the  two  subfamilies  Epallagiiuf  and  Thorvtue.  As  such  a 
type  could  l^e  easily  produced  from  an  original  caudal  filament, 
l)y  simple  enlargement  of  its  internal  ca,vity,  we  shall  probably 
be  right  in  assuming  that  the  Saccoid  Gill  is  the  most  primitive 
type.  One  might  expect-  this  line  of  evolution,  once  begun,  to 
run  to  an  extreme;  and  this  is  probably  the  reason  for  the  exist- 
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ence  of  tlie  huge,  cumbersome,  Uladcler-like  gills  of  Diph/ebnr  and 
Cora.  It  seems  clear,  also,  that  these  organs  are  primarily  an 
attempt  to  evolve  blood -fj ills,  and  not  tracheal-yills',  since  it  is  the 
blood-space  that  undergoes  an  immense  increase  in  volume, — the 
tracheal  supply  remaining  far  inferior,  in  these  gills,  to  that  to 
which  it  eventually  attains  in  the  Lamellar  Gill. 

Although  we  designate  the  Saccoid  I  ype  as  the  most  archaic 
of  all,  there  is  one  qualification  to  add.  'Ihese  huge  bladder- 
like gills  could  not  be  held  apart  in  the  watei*.  The  two  lateral 
ones  must  always  have  rested  either  on  the  river-bed,  a  rock,  oi" 
a  convenient  sten),  on  which   the  larva  mav  have  been  resting:. 


o 

o 
a. 


°  op  m. 

d  e  f  g-^ 

Text-tig.  4"). 
Evolution  of  the  outward  form  of  the  eaudal  gill>.  a^;  shown  in  T.S. 
Phyhjgcnetic  seiie.s  from  caudal  hlameiit,  through  simple  Saecoid 
and  Tiiquetro-quadrate  Types,  to  Lestid  form  of  Veitical  Lamellai 
Type:  a,  caudal  filament;  h,  simple  saccus;  c,  Diphlehiu-Hi&^^e  of 
same:  d,  c,  evolution  of  the  Tiiquetro-quadrate  Tj-pe  (t);  /,  (/,  evo- 
hition  of  the  Lestid  form  of  Vertical  Lamellar  Type  (;/). 

The  median  gill  must  also  have  rested  symmetrically  upon  the 
other  two.  Hence,  even  in  the  huge  bladder-^ike  gills  of  Di- 
phlebia,t\\e  beyinnhigs  of  the  Triquetro-quadrate  Type  are  evident. 
That  type,  as  seen  in  its  highest  development  in  the  Caloptery- 
(jinxe,  is  clearly  a  specialised  development  from  the  older  Saccoid 
Type  ( Text-fig. 4 5,  rt-e).     Thus  we  may  say  that  a  single  line  of 
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evolution,  from  tlie  archaic  Saccoid  Type  to  the  liiglily  specialised 
Triquetro-quadrate  Typ®?  characterises  tiie  family  Calopterytjida' 
as  a  whole. 

From  the  Triqiietro-<iuadrate  Type  of  the  Calopteryginct^,  tlie 
Lestid  form  of  Lamellar  Gill-Type  is  undoubtedly  derived.  This 
can  be  seen  in  'J"'ext-fig.45,  e-y,  where  I  have  shown  diagrammati- 
cally  the  probable  stages  in  the  reduction-process.  In  connection 
with  this,  the  following  points  are  of  importance  :  — 

(1)  There  is  no  evidence  of  the  LesfAdcE  ever  having  possessed 
the  division  of  the  blood-canals  into  two,  in  their  lateral  gills,  as 
seen  in  these  gills  in  the  CalopteyygiiuE.  This  must  be  regarded 
as  a  specialisation  confined  to  that  subfamily. 

(2)  There  is  strong  evidence  that  the  Lestid  gill-form  is  derived 
from  a  form  in  which  the  tracheation  was  the  same  as  in  the 
Triquetro-quadrate  Type  :  — 

For  {a),  regenerated  gills  of  Lestid  larvje  always  show  an 
increase  in  the  number  of  tracheae:  and,  in  most  cases,  this  in- 
crease takes  the  form  of  a  doubling  of  the  original  number  of 
tracheae,  and  therefore  agrees  with  the  original  Triquetro-quad- 
rate arrangement;  and  {b)  the  reduction  of  the  number  of  main 
nerves  in  the  median  gill  in  the  LestidcE  is  unique  in  Zygoptera, 
and  only  to  l^e  explained  as  a  specialisation  from  the  original 
arrangement  of  four  nerves  in  the  median  gill  and  two  in  each 
of  the  laterals. 

Within  the  Leslid(n^  it  is  clear  that  the  gills  of  the  St/nUmtincf 
are  the  more  primitive  type;  for  (a),  regenerated  gills  of  the  sub- 
family LestitKe  assume  the  SyidesH^ie  form,  with  the  branch- 
tracheic  obliquely  placed  in  the  main  stem;  and  (b),  the  arrange- 
ment of  these  branch-tracheie  at  right  angles  to  the  main  stem 
in  Lesliiid',  and  the  development  of  the  pigment-bands,  are  evi- 
dently high  specialisations,  the  forjiier  being  unique  in  the  Sub- 
order. 

The  evidence  of  the  structure  of  the  Caudal  Gills,  then,  tends 
to  bring  the  LestidcB  into  closer  relationship  with  the  Caloptery. 
gidcE  than  a  study  of  the  imaginal  characters  alone  would  warrant. 
In  particular,  it  would  seem  that  the  larvae  of  the  Caloptery yincfi 
and  Synlestitue  are  very  closely  allied. 
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Turning  next  t()  tlie  Ayrionidiv,  we  Ijave  a  very  distinct  prob- 
lem to  deal  with.  1  think  that  the  evidence  liere  is  all  in  favour 
of  the  development  of  the  Agrionid  form  of  Vertical  Lamellate 
Gill-type  direct  from  a  two-jointed  or  constricted  Saccoid  Type, 
such  as  still  exists  in  Neosticta,  without  the  intervention  of  a 
Triquetroquadratp,  Type  at  all.  The  reasons  for  this  are  as 
follows  :   - 

(a)  Neosticia  can  hold  its  gills  fairly  widely  apart,  and  they 
are  not  swollen  out  so  greatly  (as  in  the  case  of  Diphlebla)  that 
tlie  lateral  gills  would  be  compelled,  in  time,  to  take  on  a  triquetral 
form,  by  pressure  of  the  median  gill  from  above  and  between 
them.  Consequently,  there  is  an  opportunity  for  the  develop- 
ment of  a  quadrate  form  in  all  three  gills. 

(b)  The  gill  being  two-jointed,  such  a  quadrate  form  naturally 
suggests  itself  as  suitable  for  the  basal  joint  or  stalk  of  the  gill. 

(c)  All  three  gills  of  the  Agrionid  form  of  Vertical  Lamellar 
Gill-Type  do  actually  show  this  quadrate  forvi  in  transverse  sec- 
tion.    (See  Text-fig. 22  in  Part  ii.  of  this  paper,  p. 90). 

{d)  The  internal  arrangement  of  parts  in  these  gills  is  that  of 
the  Saccoid  Type,  except  only  that  the  median  gill  possesses  tiro 
main  trachea?,  instead  of  four.  That  this  is  due  to  reduction  is 
shown  by  the  fact  that  regenerated  median  gills  of  the  Agrionid 
form  of  Vertical  Lamellar  Gill-type  show  an  increase  in  the 
number  of  main  trachejt^  to  four,  as  well  as  a  distinct  tendency 
to  a  narrow  Saccoid  form.  (N.J3.  —  Regenerated  lateral  gills  also 
show  an  increase  to  three  or  four  tracheie,  but  three  main  trachea? 
are  also  quite  frequently  met  with  in  Neosficta,  as  well  as  in 
other  Saccoid  Types). 

The  Constricted  or  two-jointed  Ivamella  of  Jsosticta  is  clearly 
a  direct  development  from  the  Constricted  Saccus  of  Neoaticla. 
The  two  genera  are  too  closely  allied  to  admit  of  any  doubt  on 
that  point. 

The  larva  of  Caiiagrion  biUvnyhurf-ti,  when  half-grown,  (pro- 
bably the  tenth  or  eleventh  instar)  shows  the  constricted  condi- 
tion almost  as  completely  as  in  Iso»ticta.  Thus  the  iSodate  form 
finally  attained  in  this  and  other  Agrionine  genera  must  be 
derived  from   the  older  Constricted   form,  as  seen   in  Jsosticta. 
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But  we  may  not  argue  from  this  that  the  AgrioidiKv  are  de- 
scended from  the  Protoneurino,,  since  such  a  supposition  is  nega- 
tived on  all  other  morphological  grounds.  Tlie  wing-venation 
of  the  Prototieuriiup.  is  reduced  far  beyond  the  Agrionine  stage. 
It  is  quite  possible  tliat  the  larva?  of  some  archaic  Agrionine 
genus  may  still  retain  gills  of  constricted  form.  We  can  only 
say  that  such  a  form  must  liave  existed  once  within  the  Agrio- 
niiKE,  even  if  no  longer  existing  to-day.  The  phylogenetic  series 
of  gill-types  (Constricted  8accus,  Constricted  Lamella,  Nc^late 
Lamella,  iSubnodate  Lamella,  Denodate  Lamella)  is  strictly 
correct.  But  it  does  not  follow  that  the  series  of  generic  types 
which  to-day  exhibit  these  gill-types  (e.g.,  jS'eosticta,  Isosticta, 
Caliagrioii^  Ischmira  A  giocnemis)  is  a  true  phylogenetic 
sequence.  The  sequence  Neosticta,  Isosticta  must  be  admitted. 
Then  there  is  a  break:  for,  as  far  as  we  know,  the  larva*  of  the 


a  b  c. 

Text-ti^.-tU. 
Pjvolution  of  the  Aj^iiunid  form  of  the  Vertical  Lciinelltir  T^qie  direct  from 
the  Constricted  Saccoid  Type;  a,  Saccoid  Type;  //,  <:,  iiiteriuediate 
staj^es;  rl,  Agiioiiid  form  of  Vertical  Lamellar  Type. 

Protonenr'uKH  have  reached  no  higher  stage  than  that  shown  by 
Isosticta.  There  is  also  a  break  on  the  side  of  the  A g rioiunce: 
for,  as  far  as  we  know,  no  larva  of  this  subfamily  possessing 
vertical  lamellar  gills  shows  any  older  form  than  the  Nodate  of 
(Jaliagrion.  Thus  the  constricted  stages  still  present  in  the 
laivaj  of  Protonenrince  have  been  passed  and  lofil  by  the  more 
highly  specialised  larvae  of  the  Agrionitice:  so  that  it  is  pure 
chance  that  Caliagrioii  picks  up  the  sequence  of  forms  at  the 
stage  next  beyond  that  to  which  Isosticta  has  attained       There 
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might  just  as  well  have  been  a  gap,  or  an  overlapping,  in  the 
two  subfamilies. 

Within  the  subfamily  Agrionhice,  we  can  follow  the  phylo- 
genetic  sequence  of  gill-forms  from  the  Nodate,  through  the 
Subnodate,  to  the  Denodate,  which  reaches  its  final  form  in  the 
tough,  thickened,  opaque  gills  of  Austrocnemis  and  some  species 
of  Agrion.  From  such  a  type  as  this,  a  retrogression  due  to  loss 
of  f«nction,  (the  gills  no  longer  serving  as  breathing-organs)  will 
explain  the  presence  of  the  Reduced  (Non-functional)  Type  in 
such  a  highl}^  specialised  case  as  the  larva  of  Agrion  asietiff, 
which  dwells  in  the  water  collected  at  the  bases  of  the  leaves  of 
certain  plants,  in  a  region  of  high  rainfall. 

Text-fig.46  shows  diagrammatical ly  the  stages  in  the  develop- 
ment of  the  Agrionid  form  of  Vertical  Lamellar  Gill  from  its 
Saccoid  ancestor. 

There  remains  now  onh^  the  Horizontal  Lamellar  Type  of  gill 
to  deal  with,  as  we  see  it  developed  in  the  genus  Argiohstes.  It 
seems  to  me  that  the  development  of  the  two  types  of  Lamellar 
Gills,  vertical  and  horizontal,  is  obviously  a  case  of  the  accumu- 
lated result  of  habit  on  the  form  of  an  organ.*  If  the  original 
JSaccoid  Gills  were  held  out  separately  in  the  water,  as  in  the 
case  of  JVeosticta,  then,  in  course  of  time,  it  is  inevitable  that 
the  Vertical  Lamellar  Type  must  be  developed.  But  if,  on  the 
other  hand,  the  ancestral  form,  possessing  a  Saccoid  Gill-system, 
remains  a  rock-dwellei',  and  adopts  the  habit  of  clinging  closelv 
to  the  rock-surface  to  escape  detection,  then  the  natural  result 
must  be,  in  course  of  time,  that  the  gills  will  become  horizontally 
flattened.  They  will,  therefore,  pass  through  a  triquetro-quad- 
rate  stage,  represented  in  Text-fig.47,  b,  c,  and  this  stage  must 
he  observable  in  a  ditference  between  the  form  of  the  lateral  and 
median  gills.  The  gills  of  Argiolestes  do  show  this  difference, 
though  slightly;  for  the  lateral  gills  are  completely  triquetral  in 
section,  while  the  median  gill  still  preserves  the  quadrate  shape, 


*  tSince  the  organs  with  whose  evolution  we  are  dealing  are  purely  larval 
structures,  not  present  in  the  imago,  this  appears  to  be  a  very  interesting 
problem  for  the  consideiation  of  Lamarckians  and  Darwinians. 
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especially  near  tlie  base  of  the  gill.  Text-fig. 47  shows  diagram- 
matically  tlie  derixatioii  of  the  Horizontal  Lamellar  Type  from 
the  Saccoid  Type. 

The  gills  of  Argiolentes  are  composed  of  a  single  joint.  There 
is  nothing  in  their  structure  to  suggest  that  they  are  derived 
from  two-jointed,  ancestial  forms.*  I  think,  therefore,  that  the 
archaic  subfamily  Megapodagrionhue,  to  which  this  genus 
belongs,  will  prove  (when  its  larva?  are  known)  to  possess, 
throughout,  one-jointed  gills,  and  that  most  of  these  are  more 
likely  to  be  saccoid,  triquetro-quadrate,  or  vertical  lamellar 
types,  rather  than  of  the  highly  specialised  form  found  in  our 
Austi'alian  Arg'wlesles. 


O 


a. 


Text-tig.  47. 
E\()luti(ni  of  the  Hoiiz(jiital  Lamellar  Type;  «,  saeeoid  type;  h,  r,  d,  suc- 
cessive  .staj:;es   in  the   hori/ontal   tlattciiing:    r,  hurizuutal  lanielkir 
type. 

The  number  of  forms  studied  in  this  paper,  particularly  in  the 
case  of  the  extensive  family  AgrionvUn  (within  which,  not  a 
single  representative  of  either  of  the  two  subfamilies  Fseudv- 
stigmatluff,  and  Flatycuevdiui:  is  available  in  Australia  for  study;, 
is  far  too  small  for  us  to  draw  any  very  definite  conclusions  as 
to  the  course  of  evolution  of  the  various  groups  within  the  Sub- 


Except,  perhaps,  the  peculiar   form   of   the   regenerated  gill  in  Aryio- 
(et<tts  (frlffVf<:  see  Part  ii.  of  tliis  papei'.  Plate  i..  lig.  1 1. 
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order.  But  there  are  certain  conclusions  in  which  the  evidence 
from  the  structure  of  the  Caudal  Gills  reinforces  that  already 
gained  from  the  study  of  other  larval  and  imaginal  organs:  and 
these,  I  think,  may  by  now  he  considered  as  reasonably  proved 
They  are  as  follows  :  - 

(1)  Of  the  three  families,  the  Calopterygidcf  are  the  oldest. 
Within  the  Calo})lerygidfe,  the  EpaJhigiuce  on  the  one  hand,  and 
the  ThorliLCP.  on  the  otlier,  remain  primitive;  but  the  Caloptery- 
ifiuce  must  be  reckoned  as  considerably  more  specialised. 

(2)  The  Lestidce  appear  as  a  very  distinct  family,  apparently 
derived  from  ancestors  having  close  affinity  with  Calopterygidce. 
If  we  could  obtain  the  larva  of  Epiophlehia^  it  is  probable  that 
some  valuable  evidence  would  be  forthcoming  as  to  the  more 
exact  origin  of  this  interesting  family.  The  evidence  of  the 
Caudal  Gills,  in  any  case,  reinforces  thai  of  the  venation  on  the 
point  that  the  LestidcH  are  most  certainly  distinct  from  the 
AgrionidiP. 

(3)  The  Agrionidd'  are  the  dominant  family,  and  contain  the 
most  highly  specialised  types  of  the  Suborder.  But  the  Megapod- 
agr'wuiiiiE  reujain  still  archaic,  and  far  removed  from  the  higher 
forms.  The  larval  development  of  Argiolestes  is  specialised 
along  a  line  quite  unique  within  the  Odonata.  The  two-jointed 
gills  offer  strong  evidence  in  favour  c»f  the  origin  of  the  Froto- 
ueuriiuH  and  AgrionimH  from  a  common  ancestor,  whose  larval 
form  must  have  closely  resembled  that  still  extant  in  the 
former  subfamily.  As  the  P I atyci lemituH  {a.hout  whose  larvye 
little  is  known)  clearly  connect  the  ProloneuriiKt'  on  the  one 
hand,  and  the  Ayrioniiue  on  the  other,  with  the  archaic  Mega 
podayrioniiuf^,,  it  is  to  be  hoped  that  the  study  of  their  larvie 
will  soon  be  undertaken. 

Apart  from  the  Phylogeny  of  the  Gill-System  as  a  wliole,  it 
would  be  advisable  to  state  brietly  the  stages  through  which  the 
different  internal  structures  of  the  gills  have  passed  : — 

(1;  The  Blood-Syatern  :  —  Ov\g\i\2i\\y  Si  simple  extension  of  the 
htemoccele  into  the  caudal  process,  this  early  became  differ- 
entiated by  the  closing-off  of  a  narrow  canal  for  the  afferent 
blood-flow.      We  have  already  given  reasons  for  supposing  that 
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this  primary  blood-canal  existed  in  the  earliest  Odoimta.  When 
the  caudal  process  swelled  out  into  the  8accoid  Type  of  Gill,  a 
great  increase  must  have  taken  place  in  the  size  of  the  hyeuiocoele 
within  it;  and  this  increase  must  have  aftected  the  afferent 
canal,  as  well  as  the  rest  of  the  blood-space.  At  this  stage,  the 
efferent  or  return-current  must  have  proceeded  sluggishly  back- 
along  the  undifferentiated  portion  of  the  hiemocfele.  The  sub- 
sequent development  of  the  inffvital  laminca  and  the  alveolar 
meshwork,  within  this  undifferentiated  portion,  closed-off  the 
secondary  or  efferent  canal,  which  we  have  Sf^en,  from  the  onto- 
genetic evidence  afforded  by  an  early  instar  of  Neosticta,  is 
laiger  and  less  definitely  developed  than  the  older  primary  or 
afferent  canal  The  final  result  is  that  the  original  ha^mocoele 
of  the  gill  becomes  divided  up  into  two  distinct  canals,  sur- 
rounded by  a  mass  of  alveolar  tissue,  with  zones  of  internal 
lamina?. 

{2)  The  Xerronn  System : —'Vha  original  Odonata  must  have 
possessed  caudal  processes  with  a  nerve-supply  similar  to  that 
found  in  the  Plectoptera,  viz.,  two  main  nerves  in  each  cercus 
(both  on  the  outer  side),  and  four  in  tiie  appendix  dorsalis  (two 
dorsal  and  two  ventral).  This  remains  the  same  throughout  all 
subsequent  developments  of  gill-types,  except  only  in  the  case  of 
the  Lestid  form  of  the  V^ertical  Lamellar  Oill-'l'ype,  in  which 
the  median  gill  has  its  nerve-supply  reduced  to  two  only,  by  the 
suppression  of  the  two  ventral  nerves. 

(3)  7'he  Tracheal  Sy intern .  —It  seems  clear  that  the  original 
caudal  processes  could  not  have  accommodated  more  longitudinal 
tracheie  than  one  each  in  the  cerci  (on  the  outer  side),  and  a 
single  pair  in  the  appendix  dorsalis.  As  this  is  the  arrangement 
also  in  the  filiform  gills  of  the  second  larval  instar  (Text-fig. 34), 
we  may  take  it  as  the  primitive  condition  in  the  Zygoptera. 
When  the  Saccoid  Type  developed,  each  of  these  main  trachea' 
gave  off  a  l)ranch  from  the  base;  so  that  there  were  then  two 
main  tracheae  in  each  lateral  gill,  and  four  in  the  median.  One 
of  the  two  tracheae  in  the  lateral  gills  frequently  divided  a 
second  time;  so  that  the  S^accoid  Type,  as  it  stands  to-day,  may 
show  either  two  or  three  main  tracheae  in  the  lateral  gills. 
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From  this  primitive  type,  the  Triquetro  quadrate  Type  de- 
veloped, with  four  trachea?  still  present  in  the  median  gill,  and 
two  in  each  lateral  gill.  Each  of  these  numbers  became  reduced 
to  one-half  in  the  evolution  of  the  Lestid  form  of  gill. 

From  the  Saccoid  'i'ype  also,  the  Agrionid  gill -forms  were 
developed,  with  two  tracheae  only  in  each  of  the  three  gills,  both 
in  the  Vertical  and  Horizontal  Types;  i.e.,  these  lines  of  evolu" 
tion  only  involved  a  reduction  from  four  to  two  in  the  median 
gill,  the  number  in  the  lateral  gills  remaining  the  same  as 
before. 

(■\)  The  Intevnal  Lamince  and  Alveolar  Meshwork :  —  Vhefie 
must  be  regarded  as  developments  peculiar  to  the  Odonata. 
Probably  both  reached  their  maximum  development  in  the  spaci- 
ous interior  of  the  archaic  Saccoid  Type,  with  reductions  or 
restrictions  in  later  types,  culminating  in  almost  complete  loss 
of  both  structures  in  the  F.estid  form  of  gill. 

These  changes  may  be  readily  exhibited  in  the  following 
Table  : — 
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i\ote  on  the  Problem  of  the  Origiii  of  the  Constricted  or  T^vo- 
joint.ed  GiU:  — The  known  facts  for  tlie  solution  of  this  incom- 
pleted piobleni  are  as  follows  : — 

(1)  In  the  Ontogeny  of  the  Nodate  and  Subnodate  Types 
{Aiistroayriou  and  Ischtiura)  no  sign  of  a  division  of  the  gill 
into  two  parts  is  to  be  seen  up  to  the  seventli  instar, 

(2)  In  the  fourth  or  fifth  instar  of  Neosticta,  the  gill  is  a  two- 
jointed  or  constricted  saccus,  but  the  distal  joint  is  very  small. 

(3)  Half-grown  larvae  of  Calui(/rion  hillinghnrsti  (NodateType) 
show  the  constriction  almost  as  marked  as  in  Isosticta.  These 
larvae  are  probably  of  the  tenth  or  eleventh  instar. 

►Statements  (1  )  and  (3)  might  appeal-  to  be  antagonistic;  since, 
at  the  most,  only  four  instars  could  intervene  for  the  change 
from  a  simple  to  a  constricted  gill.  But,  as  a  matter  of  fact, 
the  node  in  Caliagrion  is  much  more  strongly  developed  (in  the 
full-grown  larva;  than  it  is  in  Auatroagrion,  though  both  are 
clas.sed  as  of  Nodate  form.  Consequent!)",  if  a  series  of  instars 
of  the  rare  larva  of  (kdiayrion  could  be  obtained,  say,  from  the 
fourth  upwards,  the  problem  would  very  probabl}'  be  solved.  It 
would  also  be  necessary  to  breed  the  larva?  of  Neosticta  or  Iso- 
sticta from  the  egg,  and  raise  them  to  the  fourth  or  fifth  instars, 
to  complete  the  chain  of  evidence. 

Thus  we  see  that  the  solution  of  this  interesting  problem  now 
rests  only  with  him  who  can  obtain  two  lots  of  very  rare  larva?, 
and  keep  them  alive  through  a  sufficient  number  of  instars.  So 
far,  I  have  not  succeeded  in  doini;  this. 
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RHIZOPODS  OF  SYDNEY  AND  LISMORE. 

By  G.  I.  Playfair,  Science  Research  Scholar  of  the 
University  of  Sydney. 

(Plates  xxxiv.-xli.,  and  seven  Text-figures). 

The  summer  of  1916-17,  with  its  alternate  rain  and  shine  at 
Lismore,  was  highly  favourable  to  ever}'  form  of  pond-  and 
swamp-life,  and  among  a  host  of  interesting  organisms  that  came 
to  light,  was  a  varied  assortment  of  Rhizopods.  I  thought  it  a 
good  opportunity,  therefore,  to  write  up  this  group,  particularly 
as  I  had  reason  to  believe  that  the  species  were  to  be  found  in 
considerable  variety  in  my  gatherings.  A  microscopical  survey 
of  the  lattei'  was  accordingly  made,  with  very  satisfactory  results. 

Samjjies. — Out  of  about  340  gatherings,  not  made  for  the 
collection  of  Rhizopods,  but  principally  for  Desmidiacece  and  Fro- 
tococcacece.  90  were  found  to  contain  tests  of  the  Bhizopoda  to  a 
greater  or  less  extent;  43  of  these  were  from  Sydney,  and  47  from 
Lismore.  The  localities  and  numbers  of  the  samples  are  given 
in  the  notes  on  the  various  species,  but  as  very  few  gatherings 
are  out  of  Sphagnum  (the  chief  haunt  of  the  Bhizopoda),  a  note 
here  on  the  character  of  the  various  habitats  may  be  useful. 

Sphagnum  :  —  all  marked  Coogee.  Weeds  {Myriophyllum, 
Elodea,  Sic.)  in  pond,  creek,  or  river: — Botany  50,  151;  Lismore 
181,  188-197,  273-278,  303;  Woodlawn  225;  Casino  189;  all 
those  marked  Botanic  Gardens,  Guildford,  Centennial  Park,  and 
Clyde,  Duck  Creek.  Plankton  : — Sydney  Water-Supply  66,  100; 
Grafton  265.  Swamp  :  — all  others  marked  Botany,*  Auburn, 
Rookwood,  Wyrallah,  Kyogle,  Byron  Bay;  and  Lismore  223-263, 
285,  292,  298,  307-340.  By  "swamp"  should  be  understood  all 
ground-collections. 

*  Of  these,  Nos.15,  17,  37,  51,  and  152  are  from  the  water-reserve,  which 
is  an  old  Sphagnum-hog;  patches  of  Sj'haipium  may  still  be  met  with  here 
and  there. 
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Results. — Altogether  174  forms  have  been  listed  (including  a 
few  Heliozoa),  representing  118  species  belonging  to  40  genera, 
a  very  fair  result  considering  the  character  of  the  habitats,  and 
that,  with  the  exception  of  Lismore,  the  gatherings  in  each 
locality  are  mostly  from  one  and  the  same  spot.  Of  these,  80 
are  here  described  as  new,  30  being  accorded  specific,  and  50 
varietal  rank.     Three  new  genera  are  proposed. 

Amoebina. 

Genus  A  m  ce  b  a  Ehr. 
Amceba  PROTEUS  V.  NOBiLis  (Penard)  mihi. 

Syn.,  Amoeba  nobilis  Penard,  Faune  Rhiz.,  p. 65.  In  a  gather- 
ing out  of  a  mere  on  grass-land,  I  came  across  this  immense 
form,  equal  in  size  to  ten  ordinary  specimens,  which,  though  in 
motion  and  spread  out  in  front  in  a  palmate-digitate  shape, 
measured  no  less  than  950/x  long  and  350/x  broad,  more  than 
twice  as  large  as  Cash's  var.  granulosa.  Nor  was  it  a  solitary 
example;  with  a  Coddington  lens,  I  noted  many  others  on  the 
sides  of  the  glass  phial.  Passing  under  a  filament  of  Spirogyra, 
the  tail-end,  the  size  of  an  ordinary  specimen  and  containing 
three  empty  tests  of  Lesquereusia,  got  caught,  and  the  main  body 
broke  away  from  it.  The  deserted  portion  exhibited  slight 
amoeboid  movements  for  a  time,  but  did  not  move  from  its  place 
or  throw  out  any  pseudopodia. 

Lismore  (254). 

Amceba  verrucosa  v.  quadrilineata  (Carter)  Playf. 
Biol.  Richm.  R.,  p.l44,  PI.  viii.,  f.l7,  19.  Syn.,  A.  quadri- 
lineata Carter,  in  Ann.  Nat.  Hist.,  1856,  p.243,  T.  v.,  f.3;  A. 
striata  Penard,  Mem.  Soc.  Phys.  Geneve,  1890,  p. 127,  T.  ii.,  ff.31- 
34.  Var.  maxima  Playf.,  I.e.,  must  be  included  here,  as  the  type 
appears  to  run  to  vastly  greater  dimensions  in  Europe.  The 
usual  size  here  is  about  50-60/x  long;  the  largest,  I  have  seen, 
reached  only  double  that  amount.  If  this  form  is  to  be  raised 
to  specific  rank.  Carter's  name  has  priority,  unless  it  can  be 
proved  identical  with  A.striolata  Perty;  Kleinst.  Lebensf.,  1852, 
p.  188,  T.  viii.,  f.l5.  A  Umax  Duj.,  which  seems  to  we  a  form 
of  A.  verrucosa,  I  have  also  noted  here. 
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Genus  Dactylosph^rium  Hertw.  &  f.ess. 

D.  RADIOSUM  var.  MINUTISSIMUM  Playf. 
Syn.,  Amoeba  radiosa  v.  minutissima  Playf.,  Biol.  Richm.  R., 
p.  144,  PI.  viii.,  f.20.      The  diameter   of   the   body,   which  Cash 
gives  as    "usually  about  30/a"  for  the  type,  is  only  4-8/x  in  this 
minute  form,  with  pseudopodia  extending  to  20-30//. 
Var.  STELLATUM  Playf. 
Syn.,  Amoeba  radiosa  v.  stellata  Playf.,  I.e.,  p.  145,  PI.  viii.,  f.21. 
Diam.  of  the  body  about  50,  pseudopodia  to  150/a.    With  the  type. 

Genus  M  a  s  t  i  g  a  m  ge  b  a  Schulze. 
Mastigamceba  longifilum  Stokes. 
Length  of  body,  10-30,  flagellum  about  40//. 
Stokes,  Proc.   Amer.   Phil.   Soc,  xxiii.,   No.l24,   1886;  Infus. 
U.S.,  p.72,  Pl.i.,  f.1-4.       C^jSyn.,  M.  reptans  Stokes,  New  Frw. 
Infus.,  I.e.,  1890,  p. 74,  f.1-5.      A  minute,  smooth  form,  generally 
with  relatively  long  flagellum,  the  body  irregularly  amceboid. 
Botany;  Lismore,  Richmond  R. 

Genus  P  e  l  o  m  y  x  a  Greeff. 
Pelomyxa  echinulata  Playf. 
The  entire  body  is  clothed  all  over  with  short,  slightly  curved 
spines.      Syn.,    P.  palustris   v.    echinulata  Playf.,   Plankt.  Syd. 
Water  Supply,  p.548,  P1.57,  f.l6,  17. 

Length  of  body  about  100,  spines  8-20/x. 
Pott's  Hill,  pond;  Botanic  Gardens,  tank;  Lismore,  swamp. 
Pelomyxa  hirsuta,  n.sp. 
Ill',,  Body  densely  clothed  all 

,\<  III//////'/' v^4i/  over  with  fine,  bristle-like 

hairs.  The  hairs  are  blunt, 
straight  or  very  slightly 
curved,  a  mere  line  in  thick- 
ness even  under  a  high 
magnification;  nor  could  I, 
even  with  a  yV  oil  imm. 
obj.,  detect  any  bacillar 
structure.  As  in  all  forms 
of  Pelomyxa,  the  margin 
showed    a    double    line   in 


Fig.l. — Pdomy.va  hirsuta,  n.sp.;  (  x  500). 
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optical  section.     The  specimens,  I  saw,  were  stuffed  ful 
of  Englena^  Lepociiiclis,  7'rachelomonas,  ifec. 

Length  of  body  70,  breadth  60,  hairs  15//. 

Lismore  (328,  337). 


of  testi 


Genus  Chlamydomyxa  A reher. 
('?)Chlamydomyxa   labyrinthuloides  Archer. 

In  a  gatheiing  of  a  miscellaneous  character  from  a  small  piece 
of  swampy  ground,  I  came  across  a  number  of  specimens  of  a 
Rhizopod,  which  can  only,  I  think,  be  identified  as  above,  cf. 
Cash,  Brit.  Frw.  Rhiz.,  i.,  PI.  xiv.,  f.l.  Our  specimens  agree 
with  his  figure,  but  not  too  well  wii,h  the  descripticm.  The  cysts 
were  apparently  of  a  tough,  mucous  nature,  pale  yellow,  of 
irregular  shape  and  large  size.  The  plasma,  which  entirely  filled 
the  capsule  and  protruded  slightly  beyond  it,  was  of  a  dark 
purple  colour  from  the  presence  of  quantities  of  minute  purple 
granules.  None  of  the  creatures  were  active,  save  for  a  few 
sluggish,  amoeboid  movements.  The  cysts  seemed  to  have  been 
pedunculate. 

Length  of  cyst  120-280,  breadth  130-140/x. 

Auburn  (140).     (PI.  xxxix.,  f.l2,  13). 


Incertse  sedis. 

Genus  C  y  s  t  a  M  ce  b  a,  gen.nov. 
Cystamo-^ba  digitata,  gen.nov.  et  sp. 

Living  creature  of  an  amoeboid  nature, 
inhabiting  an  oval,  chitinous,  thick-walled 
cyst.  The  cyst  is  perforated  by  small 
foramina,  through  which  the  animal  pro- 
trudes short,  blunt,  digitate  pseudopodia. 
Plasma  hyaline,  refractive,  reminiscent 
of  Dactyl()sph(criurn  radiosutn  {Amoeba 
radiosa). 

Length  of  cyst  20,  breadth  1 6,pseudopod. 
about  10  long,  1J-2/X  broad. 

Lismore  (233). 


Fig.2. 

Ci/stavujfha  digitata, 

gen.nov.  et  sp. ;  (  x  1000) 
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CONCHULIXA. 
Arcellina. 

Genus  Akcella   Ehr. 
Arcklla  vulgaris  Ehr. 

Cash,  Brit.  Fru .  Rhiz,,  i.,  PI.  xv.,  gives  two  entirely  different 
forms  for  the  type  (figs.l  and  14).  The  latter,  with  the  turned- 
up  base,  is  the  one  given  by  Penard,  Faune  Rhiz.,  p. 398;  and  I 
have,  therefore,  considered  it  to  be  Ehrenberg's  type  In  the 
arrangement  of  a  maze  of  polymorphic  forms  such  as  we  have  in 
the  Rhizopoda,  the  only  hope  of  producing  any  order  is  that 
every  distinct  form,  which  retains  its  characteristics  in  many 
localities,  shall  have  a  distinct  name.  This  rule,  I  have  endea- 
voured to  follow  out  here.  A.  vulgaris  is  extremely  rare  in  my 
gatherings;  in  ten  years,  I  have  seen  only  three  specimens. 

Diam.  137-UO,  alt.  60-63;  orif.  30-38,  alt.  23/u. 

Lismore. 

Arcella   kotundata,  nom.nov.     (PI.  xxxiv.,  f.l). 

Test  with  a  depressed  dome  in  side-view,  expanded  at  the  sides 
above  the  base-line.  No  basal  angles,  the  margin  of  the  dome 
merging  into  the  base  in  a  single,  broadly  rounded  curve.  ►Syn., 
A.  vufyaris  Cash,  pa7'ti')n,  I.e.,  PI.  xv.,  f.  1-3. 

Diam.  47-54,  alt.  25-30;  orif.  17,  alt.  8-9//. 

Lismore  (197)  Pachmond  R.;  Wyrallah. 

Var.  ALTA,  n.var.      (PI.  xxxiv.,  f.2). 
Test  with  a  high,  arched  dome,  everywhere  evenly  rounded 
Diam.  33-53,  alt.  22-32;  orif.  10-15,  alt.  4-9/i. 
Botany  (152);  Lismore  (337;. 

Var.  SCROBICULATA,  n.var.      (PL  xxxiv.,  f.3). 

Test  devoid  of  the  usual  markings,  but  covered  with  coarse, 
closely  set  scrobiculations  having  the  appearance  of  rough 
granules  irregularly  disposed. 

Diam.  38-60,  alt.  23-35;  orif.  12-28,  alt.  8-9/x. 

Lismore  (197,  263,  292,  307,  327,  328);  Wyrallah  (310). 

I  have  never  observed  this  scrobiculation  in  any  except  this 
rounded    form.       The  markings  do  not    show   at    the    edge    in 
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tangential  view  and  seem  to  be,  therefore,  excavations  or  gran- 
ules on  the  inner  side  of  the  test,  or  else  chitinous  deposits 
actually  within  the  substance  of  the  test  itself.  Curious  colours 
are  sometimes  met  with  in  this  form;  a  dull  green  is  not  uncom- 
mon, and  I  have  met  with  a  specimen  rose-pink. 

ARCELr-A  CRENATA,  n.sp.     (PI.  xxxiv.,  f.4,  5). 

Test  in  side-view  with  a  high,  arched  dome,  sometimes  very 
much  inflated,  and  as  broad  as  the  base,  the  margin  showing 
sometimes  smooth,  but  generally  crenate.  The  surface  dented- 
in,  all  over  the  dome,  with  small,  equal-sized  pits.  Base  some- 
times with  a  rolled  edge  in  side  view.  Many  forms  of  this  type 
are  found,  but  the  pitted  test  and  high,  arched  dome  are  char- 
acteristic. 

Diara.  50-84,  alt.  31-53;  orif.  15-20,  alt.  8-11//. 

I<^  very  where,  common. 

Arcella  HEMISPH.EKICA  Perty.     (PI.  xxxiv.,  f.6). 

Cf.  Penard,  Faune  Rhiz.,  p. 400.  Cash,  Br.  Frw.  Phiz.,  i., 
p.  1*20,  makes  this  a  synonym  of  A.  vulgaris,  but  the  shape  is 
quite  distinct.  Many  varieties  may  be  noted,  but  a  more  or  less 
hemispherical  dome,  with  sides  running  evenly  down  at  nearly 
right  angles  to  the  base,  is  characteristic. 

Diam.  38-68,  alt.  23-37;  orif.  10-20,  alt.  8-9/x. 

Everywhere,  common. 

Yar.  DEPHESSA,  n.var.      (PI.  xxxiv.,  f.7). 
Test  with  the  dome  in  side-view  somewhat  depressed  above. 
Diam.  34-57,  alt.  21-36;  orif.  10-15,  alt.  4-8/x. 
Jiotany  (152);  Wyrallah  (310);  Lismore. 

Arcella   discoides  v.  scutelliformis,  n.var. 

Test  much  smaller  than  the  type,  with  somewhat  higher  dome, 
and  much  more  rounded,  basal  angles.  The  orifice  projects 
about  half-way  into  the  interior,  and  is  relatively  very  wide. 

Diam.  44-95,  alt.  15-25;  orif.  14-34,  alt.  l-Wfx. 

Auburn  (139,  169);  Wyrallah  (310);  Lismore  (337). 

The  type,  as  given  by  Penard  and  by  Cash,  is  extremely  rare 
here.     I  have  seen  but  a  single  specimen.     (PL  xxxiv.,  f.8). 
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Var.  FOVEOSA,  n.var.      (PI.  xxxiv.,  f.9). 

Dome  of  the  test  covered  with  small,  shallow  indentations  of 
equal  size,  evenly  disposed.  The  margin  of  the  dome,  however, 
is  often  not  crenate. 

Diam.  53-61,  alt.  16-23;  orif.  20-24,  alt.  8-11 /x. 

Lismore(316,  337). 

Arcella  dentata  Ehr. 

Syn.,  A.  stellaris  Perty.  Extremely  rare;  I  have  seen  only 
one  example,  diam.  overall  200/x,  out  of  weeds  in  a  small  pool  at 
Auburn.  In  outline,  it  was  exactly  as  given  by  Penard,  Faune 
Pvhiz.,  p.4lL  and  by  Cash,  I.e.,  i.,  p.l27,  f.21. 

Arcella  megastoma  Penard.     (PI.  xxxiv.,  f.lO). 

Test  with  a  low  dome,  regularly  arched  in  an  even  curve  from 
one  side  to  the  other,  not  angled  nor  flattened  above.  Base  the 
full  breadth  of  the  test,  sides  of  the  dome  meeting  the  base  at 
an  acute  angle,  only  the  extreme  tip  of  which  is  rounded  off.  No 
constriction  above  the  base. 

Diam.  51-106,  alt.  19-32;  orif.  17-42,  alt.  8-15/x. 

Auburn  (159);  Botany  (144);  Wyrallah  (310);  Lismore  (192, 
225). 

Var.  ALTA,  n.var.      (PI.  xxxiv.,  f.ll). 

Test  with  a  dome  more  highly  arched,  but  having  the  same 
regular  and  even  curve  as  in  the  type.  This  curve  and  the  sharp 
basal  angles  are  characteristic  of  the  species. 

Diam.  95-160,  alt.  42-53;  orif.  32-42,  alt.  15-21/x. 

Auburn  (57,  104);  Botany;  Wyrallah  (310);  Lismore  (260,  316, 
327). 

A  larger  size,  diam.  300-306/a,  was  noted  out  of  the  Richmond 
River,  but  this  is  exceptional;  and  whether  the  specimens 
Vjelonged  to  the  type  or  the  variation,  I  cannot  say,  as  they 
were  too  broad  to  get  on  edge.  The  species  is  common  and  wide- 
spread in  this  country;  any  large  specimen  of  Arcella  is  almost 
sure  to  belong  to  it.  Cf.  Wailes,  Rhiz.  fr.  N.  and  S.  America, 
p.204,  P1.15,  f.1,2. 
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Arcella  CATiNUS  Penard.     (PI,  xxxiv.,  f.l2). 

Etudes  s.  1.  Rliiz.,  p.  154,  PI.  v.,  f.87.  Incorrectly  identified 
with  A.  artocrea  Leidy,  by  Penard  in  Faune  Rhiz.,  p. 405,  f.3, 
which  is  quite  a  different  shape.  Syn.,  A.  vulgaris  v.  compressa 
Cash,  l.c,  i,  p.  138,  f.28. 

Diani.  90,  alt.  25;  orif.  31,  alt.  12/x. 

Lisraore(192). 

Var.  AUSTRALis,  n.var.      (PI.  xxxiv.,  f.l3). 

Test  with  lateral  angles  much  more  elevated  above  the  base, 
the  dome  less  angular. 

Diam.  122,  alt.  16;  orif.  40,  alt.  12//.. 

Lisraore  (316).- 

Both  type  and  variation  extremely  rare,  only  one  specimen  of 
each  observed.  The  two  just  cover  the  range  of  dimensions  as 
laid  down  by  Penard,  I.e.  In  var.  australis,  the  basal  angles 
have  become  lateral,  their  elevation  above  the  base  in  the  speci- 
men measured  being  17/x  Penard  considers  this  a  Sphagnum- 
form,  but  I  have  the  type  horn  the  river,  and  the  variation  from 
a  swamp. 

Arcella  costata  Ehr.     (PI.  xxxiv.,  f.l4). 
End' view  circular.     Diam.  64,  alt.  44;  orif.  17/ji. 
Lismore  (337). 

Var.  angulosa  (Perty)  mihi.     (PL  xxxiv.,  f.l5). 
End-view  angular.      Syn.,  A.  angulosa  Perty. 
Diam.  60-63,  alt.  32,  ap.  39;  orif.  11,  alt.  8//.      Lismore  (337). 

Var.  conica,  n.var.     (PI.  xxxiv,,  f.l6,  17). 

Test  in  side-view  broader  above  than  in  the  type,  with  sides 

more  vertical.     The  apex,  instead  of  being  flat, 

rises  from  the  shoulder  into  a  peak,  giving  the 

test  the  shape  of  a  marquee-tent.     The  peaked 

apex  is  som'^tiraes  shaped   like  the  roof  of  a 

Fig. 3.  house,  showing  as  an  angle  from  one  point  of 

Arcella  costata  var.    view,    as    a     ridge    from    another.       End-view 

angulosa  (Perty)     ^^^^^.^11       circular,    with    7-10     irregular-sized 

mihi;  (x  400).         '^        ,         •.,  •      .1  •       r  j    u 

panels  withm  the  margin,  formed  by  as  many 

costce.     'Ihe  orifice  is  always  remarkably  small. 


BY  G.  I.  PLAYFAIR.  64:1 

Diara.  50-80,  alt.  31-48:  orif.  13-20,  alt.  6-10//. 

Auburn  (57);  Lismore  (260,  308,  327,  337);  Woodlawn  (225). 

The  type,  and  var.  angulosa  Perty,  are  very  rare;  I  have  seen 
hut  one  or  two  specimens.  Var,  co'tiica  seems  to  be  very  rare 
round  Sydney,  but  fairly  common  in  the  Lismore  district. 

Arcella  mitrata  var.  depressa,  n.var. 

Test  in  side-view  inflated  above  the  base,  but  not  so  much  as 
in  the  type,  dome  often  much  depressed  above.  Sides  diverging 
from  the  base  at  a  decided  angle.  Sometimes  very  slightly  con- 
stricted above  the  base,  enough  to  form  a  rectangular  neck,  as  in 
the  type.     (PI.  xxxiv.,  f.l8,  19). 

Diam.  32-42,  alt.  20-30;  orif.  9-12,  alt.  4  6/x. 

Botany  (37,  152);  Lismore  (337);  Wyrallah  (310). 
Var.  ANGULATA,  n.var.      (PI.  xxxiv.,  f.20). 

Dome  in  side-view  angular  at  intervals,  by  reason  of  a  series 
of  wide,  shallow  depressions,  which  cover  the  surface. 

Diam.  72,  alt.  59;  base  65/x.      Lismore,  very  rare. 

Genus  Leptocystis,  gen.nov. 
Leptocystis  arcelloides,  n.sp. 

Test  minute,  spherical,  truncate  below;  orifice  centrical,  the 
whole  width  of  the  base,  shortly 
invaginate,  the  inner  rim  strongly 
everted.  Membrane  pink,  trans- 
parent, smooth,  without  a  trace  of 
structure. 

Diam.  20,  alt.  19,   base  12^;  orif.  rig.4. 

12-|  (rim),  alt.  4/x.  Leptocystis  arcelloides,  gen.  nov. 

Guildford  (77).  et  sp. ;  {a)  end-view;  (  x  900). 

I  have  seen  only  the  empty  test,  but  its  minute  size,  the 
cliaracter  of  the  orifice,  and,  above  all,  the  structureless,  trans- 
parent membrane,  which  shows  no  markings  even  under  the  jV 
oil  imm.  obj.,  seem  to  mark  it  off  from  the  genus  Arcella. 

Genus  Pyxidicula  Ehr, 
Pyxidicula  scutella,  n.sp. 
Test  minute,  very  depressed,  almost  saucer-shaped;  dome  very 
slightly  arched   above,   rounded   at   the  sides,  slightly  broader 
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than  the  base.  Orifice  very  wide,  nearly  as  broad  as  the  base, 
not  at  all  invaginate  nor  re-entrant,  not  furnished  with  any 
dependent  membrane.  Membrane  of  the  test  pale  yellow  red, 
always  showing  at  least  a  faint  punctulation,  sometimes  very 
distinctly  and  coarsely  scrobiculate. 

Di.im.  16-22,  alt.  8;  orif.  IS-IT/x. 

Sydney  Water-Supply  (100);  Lismore(iy5,  316,  333);  Wood- 
lawn  (225). 

Var.  ALTA,  n.var. 
Test  with  a  more  arched  dome,  otherwise  like  the  type. 
Diam.  20,  alt.  10;  orif.  1  6/x. 
Botanic  Gardens  (150);  Lismore(195,  196). 
This   species   is  a  lover  of   weeds,  and  is  generally  found  in 

gatherings  shaken  out  of 
MyriophyUuin  and  Elodea. 
Var.  alia  is  something  like 
P.  operculata  Ehr.,  but  the 
mouth  is  never  invaginate, 
nor  is  there  any  dependent 
Fig.o.  membrane.        Scrutiny     with 

[a)  PyxiUcida  scutdla,  n.^i^.A^y^^^),  the  yW  oil  imm.  obj.  shows 
scobiculate  form;  [h)  var.  aha,  that  the  scrobicula^,  wl.ich  are 
n.^al•.,     ( x  1000,    punctate    form;  .     .  .. 

,  ,       ,    .        ,     M^(^fx\  so  much  in  evidence  in  some 

(c)  eiid-view,  (  x  1000). 

specimens,  are  present  as  faint 
white  spots,  even  in  tests  that  appear  quite  clear. 

Genus  Pseudochlamys  CI.  tk  Lachm. 

PSEUDOCHLAMYS    PATELLA  C.  ik    I.. 

Diam.  45-48,  alb.  10/x.  Grafton  (265);  Nymboidia  R.;  Lis- 
more  (328). 

Genus  C  e  n  t  k  o  p  y  x  i  s  Stein. 
Centropyxis  arcelloides  Penard. 
Diam.  59,  alt.  4  2;  orif.  27,  nit.  4/^.      Botany  (152). 

Gentkopyxis  L.EVifMTA  Penaid. 
Diam.  65-70,  alt.  42-51,  base  53;  orif.  17-20,  alt.  10//. 
Lismore  (190). 
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Two  rare  species  noted  here;  C.  acule<Ua  dund  v.  eco?'ms  common 
everywhere. 

Difliugina. 
Genus  D  i  f  f  l  u  g  i  a  Leclerc. 

DiFFLUGIA    OVIFOKxMIS  Cash.*       (PL  XXXV.,  f.1-3). 

Length  70-100,  breadth  48-68,  orif.  25-34/z. 

Botany  (15,  37,  144,  145,  152);  Botanic  Gardens  (150);  Cen- 
tennial Park  (6,  11,72,  133);  Lismore(188,  260,  285). 

Cash,  I.e.,  ii.,  p.52,  PI.  xx.,  f.8-12;  not  Leidy,  Rhiz.  U.S.,  PI. 
XV.,  f.  16,  17,  as  given  by  Cash  {=D.  lohostotna  forma).  Only 
known  hitherto  from  a  single  locality  in  England,  but  one  of  our 
most  common  and  wide-spread  Difflugise  here.  The  figure  given 
by  Cash  leaves  nothing  to  be  desired,  except  that  he  does  not 
figure  the  plating  of  the  test,  which  he  gives  as  "elongated 
rectangular  scale-like  particles."  In  our  specimens,  the  test  is 
almost  always  formed  of  a  mosaic  of  small,  irregularly-shaped, 
angular  plates  embedded  in  a  cement,  which  gives  the  test  a 
reticulate  character,  like  the  skin  of  a  rock-melon.  The  test 
also  has  a  tendency  to  be  more  cuneate  than  ovate,  with  sides 
flattened  towards  the  mouth.  The  orifice  is  always  3-lobed;  I 
have  never  seen  it  otlierwise;  rim  entirely  chitinous,  (  x  3/x)  broad. 
Very  rarely,  specimens  may  be  seen  with  a  rim  uncoloured,  not 
projecting,  and  inconspicuous;  and  sometimes  the  points  of  the 
three  lobes  of  the  orifice  project  upwards.     (PI.  xxxv.,  f.3). 

Forma.  (PI.  xxxvii.,  f.l). 
Test  composed  of  grains  and  rectangular  spicules,  with  a 
number  of  large,  circular,  transparent,  nebeloid  plates,  some  dis- 
tance apart,  towards  the  hinder  part  of  the  test.  The  general 
substance  of  the  test  seems  to  resemble  the  British  specimens. 
An  unusual  form.     Size  63  x  55,  orif.  21//.      Lismore  (337). 

Var.  MOLLIS,  n.var.      (PL  xxxv.,  f. 4). 
Test  delicate,  apparently  entirely  chitinous,  without  plates  or 


*  I  am  morally  certain  that  this  isZ).  ^r?c««pis  Carter  (c/.  Cash,  I.e.,  p. 48, 
f.64),  but,  as  the  very  distinct,  chitinous  collar  has  been  omitted  from  his 
figure,  it  is  impossible  to  prove  it.  It  is  the  only  Difflwjia  of  its  size, 
which  is  transparent  enough  to  show  the  details  of  the  Ijody  within. 
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reticulations,  just  slightly  rough  with  irregular  granulations, 
ridges  and  minute  depressions,  shape  very  often  irregular. 

Length  72-74,  breadth  47-58,  urif.  25-27/x. 

Botany  (17;;  Botanic  Gardens  (3):  Centennial  Park  (133): 
Lismore  (308). 

Var.  SUBGLOBOSA,  n.var.      (Pl.xxxv.,  f.5). 
Test   proportionately    very  short,    subglobose.       Size  57  x  44: 
orif.  25/x.     Lismore  (333). 

DlF^LUGIA     LOBOSTOiMA  Leid\'. 

Length  60-100,  breadth  40-82:  orif.  15-38/x. 
Auburn  (47);  Guildford  (23);    Botany  (144,  152);  Casino  (189): 
Lismore  (188). 

V^ar.  TRUXCATA,  n.var.      (PI.  xxxv.,  f.6,  7). 

Test  smaller  than  usual,  ovate  or  subglobose,  truncate  below, 
the  orifice  being  invisible  in  side-view  and  generally  a  little 
smaller  than  the  base.  Orifice,  as  in  the  type,  slightly  and  often 
irregularly  3-4  lobed. 

Length  55-67,  breadth  49-59,  base  23-38/y.. 

Everywhere,  common. 

Var.  GLOBULUS,  n.var.     (PI.  xxxv.,  f.8,  9). 

Test  almost  exactly  spherical,  with  truncate  base  turned  out 
into  a  slight  rim.  Orifice,  as  in  the  type,  of  3  or  4  irregular 
lobes;  the  margin,  how^ever,  often  with  a  regular  edging  of  Hints. 

Length  63-76,  breadth  59-72,  base  32-36/x. 

Botany  (152);  Lismore  (337). 

Of.  D.  lobos'onia  b,  Levander,  Wasserfauna,  p.  16,  T.  i.,  f.lO,  11 
(out  of  sea-water).  This  beautiful  form  counterfeits  the  best 
specimens  of  D.  globulus  Ehr.  The  test,  as  also  in  the  type  (but 
not,  I  think,  in  var.  truncata),  is  often  just  a  clear,  chitinous 
bubble,  with  segregated  Hints  studding  the  surface.  Orifice 
never  more  than  4-lobed. 

DiFFLUGlA  GitAMEN  Penard.      (Pl.xxxv.,  f.lOj. 
Length  53-68,  breadth  42-60,  base  21-38;  orif.  19-22/x. 
Clyde,  Duck  Creek  (7  4);  Botany  (50;;  Lismore  (308,  316,  333j. 
Our   specimens   are   small,   ovate   or   subglobose,    truncate   in 
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front,  not  pointed,  agreeing  exactly  with  the  type  in  Penard, 
Fauna  Rhiz.,  p. 282;  but  the  orifice  has  the  irregular,  pentagonal 
lobes  shown  by  Cash,  I.e.,  ii.,  P1.22,  f.1-2,  whose  form  should 
stand  as  a  variation. 

DiFFLUGiA   VARIANS  Penard,  forma.     (PI.  xxxv.,  f.ll). 
Length  133,  breadth 7 6,  orif.  34,  thick 70,  processes  16-20/x  long. 
Kyogle(219);  Lismore  (335). 

Of.  Penard,  Faune  Rhiz.,  p.241,  f.4.  Known  hitherto  onl}' 
from  the  neighbourhood  of  Lake  Geneva,  in  Switzerland. 

DiFFLUGIA    LITHOPLITES    V     PULCHERRIMA,  n.var. 

Test  much  smaller  than  the  type,  perfectly  spherical,  as  a  rule, 
but  very  rarelv  somewhat  ovate  Orifice  always  beautifully  6- 
or  7-lobed,  the  margin  edged  with  small  plates  side  by  side,  with 
the  chitin  darkened  towards  the  edge  just  as  in  the  type:  occa- 
sionallv,  also,  the  angles  are  tipped  with  the  clear,  sharp- pointed 
flint  mentioned  by  Penard,  but  this  is  not  the  rule.  Generally, 
there  is  no  turned-up  edge  to  the  orifice,  but  sometimes  a  very 
slight  rim  is  present,  and  very  rarely  a  decided  collar,  as  much 
as  6//,  high.  The  test  is  strengthened  with  minute,  fiat  plates  of 
irregular  shape,  but  about  equal  size  (2-3/a).  The  processes  are 
usually  wanting,  and,  when  present,  very  small  and  inconspicuous. 

Length  70-100,  breadth  60-90;  orif.  27-42/x. 

Lismore  (308,  311,  322).     (PI.  xxxv.,  f.l2,  13). 

Cf.  Penard,  Faune  Rhiz.,  p. 284.  A  very  beautiful  species, 
which  is  plentiful  locally.  The  lobes  of  the  orifice  are  not  always 
quite  regular,  though  more  so  than  in  the  type.  A  pretty  test 
was  noted,  composed  entirely  of  circular,  nebeloid  plates  (PI. 
xxxv.,  f.  14);  sometimes,  also,  thickened,  circular  plates,  appa- 
rently with  a  slight  depression  in  the  centre,  are  interspersed 
among  the  small  angular  ones  (PI.  xxxv.,  f.  15). 

DiFFLUGIA    LiSMORENSIS,  n.sp.       (PI.  XXXvi.,  f .  1). 

Test  broadly  ovate  or  subglobose,  composed  of  coarse  flints 
closely  disposed,  or  of  flat  plates  of  irregular  shape  (not  so  small, 
however,  as  in  the  preceding  species).     Dome  broadly  rounded, 
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without  processes.  Orifice  6-lobed,  without  any  distinct,  regular 
edging  of  flints  or  plates,  lobes  very  deep,  ovate,  narrowed 
within,  rounded  or  somewhat  flattened  behind,  the  angles 
between  the  lobes  thrust  forward  into  the  orifice  as  broad,  blunt 
processes,  leaving  only  a  clear  space  equal  to  about  one-third  of 
the  diameter  of  the  orifice.  The  tips  of  these  processes  are 
chitinous,  and  so  darkened  that,  if  they  are  composed  of  small 
flints  or  plates,  the  latter  cannot  be  seen. 

Length  120-150,  breadth  110-120;  orif.  42-G3/X. 

Lismore  (335). 

Yar.  CRUCIFERA,  n.var.     (PI.  xxxvi.,  f.2). 

Test  as  in  the  type,  but  orifice  4-lobed.  The  lobes  are  occa- 
sionally nearly  the  same  as  in  the  type,  rounded  behind  (some- 
times with  a  slight  angle  at  the  back)  and  narrowed  in  front, 
but  generally  they  are  much  deeper,  cuneato  in  shape,  the  central 
aperture  being  only  about  10/x  wide. 

Length  120-137,  breadth  105-123;  orif.  32-53//. 

Fairfield;  Lismore  (260,  335). 

Var.  TRILOBULATA,  n.var.     (PL  xxxvi.,  f.3). 

Test  smaller,  as  far  as  my  observations  go,  globose  or  very 
broadly  ovate.  Orifice  3-lobed,  lobes  deep,  cuneate,  flat  behind, 
narrowed  a  little  inwardly,  angles  between  the  lobes  merely 
broad,  triangular  wedges. 

Length  85-90,  breadth  78-90;  orif.  32-42//. 

Lismore  (327). 

DiFFLUGiA  BRKVicoiJ^A  Cash.     (PI.  xxxvi.,  f.4). 

Length  112,  breadth  106;  orif.47//.     Lismore  (308). 

Cash,  I.e.,  ii.,  p. 38,  PL  xix.,  f.l2,  13.  I  have  noted  one  speci- 
men which,  though  a  little  larger,  seems  to  agree  very  well  with 
the  figures  given  by  Cash.  It  is  spherical,  inflated  immediately 
above  the  narrow  neck,  the  test  composed  of  circular,  fusiform, 
bacillar,  or  irregularly  rectangular  plates  filled  in  with  fine 
granules.  At  the  same  time,  I  think  this  species  doubtfully 
distinct  from  the  next;  my  specimen  of  each  is  from  the  same 
piece  of  swamp. 


BY  G.  I.  PLAYFAIR.  647 

DiFFLUGiA  HELVETICA  var.  LiTHOPHiLA  (Peiiard)  mihi. 
Length  60,  l)readt)i  55;  orif.  34/x.  Syii.,  D.  hydrostatica  Zsich., 
V.  lifhophila  Penard,  Faiine  Rhiz.,  p. 274.  The  latter  identities 
D.  hydrostatica  Zach.,  witli  D.  urceolaia  v.  helvetica  Heuscher, 
the  priority  of  which  he  recognises,  but  without  adopting  the 
name.  Penard  gives  100-140  long  for  Swiss  specimens;  the  only 
example  I  have  seen  agreed  in  size  more  with  D.  brevicolla  Cash, 
whose  likeness  to  this  species  I  have  already  remarked  on,  c/!, 
Cash,  /.c,  p. 38,  f.55.  According  to  Penard,  D.  cyclotellina 
Garbini,  differs  only  in  a  test  garnished  entirely  with  CycJotella 
frustules;  it  is  not  improbable,  therefore,  that  D.  Casinoensis 
Playf.,  Biol.  Richm.  R.,  p. 142,  PL  viii.,  f.9,  may  be  identical 
with  that  form;  I  have  not  seen  Garbini's  figure  or  description. 
(PI.  xxxvi.,  f.5).      Lismore(327). 

DiFFLUGiA  CONSTRICTA  (Ehr.)  Leidy. 
Length  55-72,  breadth  39-57;  orif.  21-31//  high. 
Coogee(14);  Botany  (1  7,  155). 

Yar.  SPINIFERA,  nom.nov.      (PI.  xxxvi.,  f.6). 
The  spinous  form.      Length  87,  breadth  72,  spines  20/x. 
Coogee(14). 

DiFFLUGiA  UHCKOLATA  Carter. 
Length  180-210,  breadth  150-152;  orif.  95/i. 
Auburn:  Wyrallah;  Lismore  (314,  335). 

Var.  AMPHORA  Leidy. 

Rhiz.  U.S.A.,  PI.  xvi.,  f.54.  Z>.  amphoralis  Hopkinson  in 
Cash,  ii.,  p. 43,  P1.2],  f.l3.  It  is  impossible  to  draw  any  specific 
distinction  between  forms  that  are  rounded  behind  and  those 
that  are  acuminate. 

Length  200,  breadth  158;  orif.  1 16/x.      Lismore  (311). 

Var.  SPHiBRiCA,  n.var.      (PL  xxxvi.,  f.7). 
Test   spherical,  not   oval   or  ovate,  orifice  furnished  with  the 
usual  collar. 

Length  275,  breadth  275,  collar  200,  constr.  175,  neck  50/x  high. 
Lisipore  (260). 
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DiFPLUGiA  CORONA  ^yallich. 
Length  of  body  144,  breadth  loG,  orif,  84,  proc.  64  x  36/i. 
Auburn;  Wyrallah. 

Var.  FoLEYANA,  n.var.     (PI.  xxxvi.,  f.8). 

Test  mitriform,  expanded  above,  crown  flattened,  sides  arching 

to  the  orifice,  which,  as  usual,  is  without  any  rim  or  constriction. 

Dome   furnished    with   four,  long,   conical,   diverging   processes. 

End-view  compressed.      Length  133,  breadth  140,  proc.  38/x  long. 

Lismore,  swamp  near  Foley's. 

DiFFLUGIA  TUBERCULATA  V.  SPH.ERICA,  n.var.     (PL  XXXvi.,  f.9,  10). 

Test  of  the  same  character  as  the  type,  but  spherical,  with  a 
very  decided  collar.  Orifice  6  or  7-lobed,  with  the  usual  angular 
lobation,  sides  of  lobules  straight. 

Length  115-127,  breadth  104-118,  orif.  32-52,  collar  8-12/x  high. 

Auburn  (68);  Lismore  (332,  337). 

Cf.  Penard,  Faune  Rhiz.,  p. 293,  where  he  saj^s  of  the  test, 
^'- tmijoiirs  ovoid''' \  ours,  on  the  contrary,  are  globose,  with  a  much 
deeper  collar.  The  test  in  this  species  cannot  be  mistaken,  being- 
covered  all  over  with  very  low  swellings  of  equal  size,  which  are 
best  seen  when  the  surface  is  a  little  out  of  focus.  The  bases  of 
these  swellings  seem  to  be  outlined  with  flinty  plates  and  grains 
formed  into  distinct  rows.  The  whole  of  the  test  is  composed 
of  a  conglomeration  of  minute,  flinty  grains,  spicules,  rectangles 
and  irregular  plates,  the  largest  of  which,  as  a  rule,  are  not  over 
10/A,  and  these  rare. 

Var.  NODOSA,  n.var.      (PI.  xxxvi.,  f.ll). 

Test  as  in  var.  splup.rica,  but  furnished  behind  with  four,  low 
rounded  tumours  set  crosswise.  Breadth  across  the  four  tumours 
1  to  I  diam.  of  the  test.      Tumours  about  20/x  broad,  8-1 0/x  high. 

Length  100-132,  breadth  90-120,  orif.  32-48,  collar  8-12/x  high. 

Lismore  (337,  340);  Coogee. 

Var.  coRONATA,  n.var.     (PI.  xxxvi.,  f.l2). 

Test  as  in  var.  sphcerica,  but  with  four  conical  processes  set 
crosswise  behind.  Breadth  across  the  processes  about  i  to  § 
diam.  of  the  test. 

Length  127,  breadth  127,  orif.  63/a.      Lismore  (335). 
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DiFFLUGIA    BACIM.AKIARUM  Pertv.       (PI.  XXXvii.,  f.2,  3). 

Length  90-200,  breadth  57-84,  orif.  34-6 1/x. 

Botany  (144);  Coogee  (58);  Lismore  (188,  337,  338). 

Syn.,  D.  dcnminata  var.  haciUifera  Playf.,  Biol.  Richm,  R., 
p. 142,  PI.  viii.,  f.ll,  I  give  a  figure,  among  others,  of  Perty's 
type  as  found  here,  cf.  Cash,  ii.,  p. 26,  f.45.  The  type  itself 
seems  to  be  .symmetrical,  but  the  specimens  met  with  are  quite 
asymmetrical,  except  from  one  point  of  view. 

Var.  AUSTKALis,  n.var.      (PI.  xxxvii  ,  f.4,  5). 

Test  broadly  ovate,  with  rounderl  dome  and  convex  sides  con- 
verging right  down  to  within  a  very  short  distance  of  the  orifice, 
at  which  point  they  diverge  suddenly  into  a  slight  rim.  The 
test  is  very  often  more  or  less  asymmetrical,  one  side  being  more 
inflated  than  the  other,  and  the  tail  slanting.  Orifice  circular, 
simple.  Crown  furnished  with  a  tail-like  appendage.  Test  smooth, 
composed  of  flat,  siliceous  plates  of  irregular  shape  and  size, 
mixed  with  fine  grains;  collar  of  very  small  plates  of  equal  size. 

Length  100-120,  breadth  57-72,  orif.  23-36,  tail  12-19,  collar 
6/x  high. 

Botany  (51,  152);  Coogee(58);   Lismore  (254,  308,  311,  327). 

One  of  our  commonest  and  most  widespread  types,  with  very 
characteristic  shape  and,  even  when 
asymmetrical,  its  lines  are  always  the 
same.  It  is  a  finer,  broader  form  than 
D.  hacillariarwm  v.  eleyans  (D.  elegans 
Penard,  Faune  Rhiz.,  p. 237,  f.l;  Cash, 
I.e.,  ii.,  p. 29,  f.48),  from  which  it  differs 
also  in  shape,  V)eing  ovate  and  not  urceo- 
late-pyriform,  and  having  a  very  narrow 
and  distinctive  collar.  The  type  here 
has  the  same  form,  with  a  wider  mouth, 
and  the  same  tendency  to  be  asymmetri- 
cal.   The  test  is  always  smooth  and  plated, 

not  rough  with  coarse  flints.  One  very  beautiful  test  was  noted, 
formed  entirely  (except  the  collar)  of  oval,  nebeloid  plates  (Text 
fig. 6).     One  example  of  var.  elegans  (Penard)  Cash,  was  r 

47  '  -'^ 


Fig.  6. 
D iffl iigia  haciUariarum 
var.   austraUs,  with 
nebeloid 
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102  X  70,  orif.  34//,;  and  one  of  var.  leres  (Penard)  Cash,  lengtli 
250//,,  both  composed  of  exceedingly  coarse  flints. 

Forma.      (PI.  xxxvii.,  f.6). 

Test  asymmetrical,  with  merely  a  point  behind,  not  a  tail. 
Collar  sometimes  wanting.  Test  inclined  to  be  chitiiious,  with 
small,  detached  flints  or  minute  grains.  Length  97-100,  breadth 
70-72,  orif.  27/7.. 

Guildford  (23);  Lismore  (185). 

DiFFLUGiA  Penardi  Hopkinson.     (PI.  xxxvii.,  f.7). 

Length  74,  breadth  48,  orif.  30//.     Lismore  (335). 

Syn.,  D.fallax  Penard,  Faune  Rhiz.,  p. 245:  cf.  Hopkinson  in 
Cash,  /.c  ,  ii.,  p.  14.  Penard  gives  65-80/x  long,  but  no  breadth. 
Cash  gives  the  breadth  as  30/x.  The  only  example  I  have  noted 
was  half  as  broad  again.  This  is  perhaps  the  D.  acuminata  b,  of 
Levander,  Wasserfauna,  p.  I  4,  T.  i.,  f.8  (60  x  30/x). 

DiFFLUGiA  Levanderi,  n.sp.     (PI.  xxxvii.,  f.8,  9). 

Test  lanceolate  or  mitriform,  short  and  broad;  dome  shaped 
like  a  pointed  arch,  the  sides  arched  and  converging  right  down 
to  the  orifice  Orifice  wide,  circular,  simple,  without  rim  or 
collar.  Test  rough  with  large  flints,  or  chitinous  with  very 
small  granules,  orifice  not  specially  margined. 

Length  78-116,  breadth  51-78,  orif.  32-42/x. 

Lismore  (335). 

Two  different  sizes  are  combined  in  the  dimensions  above,  the 
larger  coarsely  stony,  the  smaller  chitinous,  with  small,  scattered 
grains.  They  seem  to  be  identical  with  D.  acuminata  c,  Levan- 
der, Wasserfauna,  p.  15,  T.  i.,  f.9,  who  also  gives  two  distinct 
sizes,  viz.,  110  x  60,  and  70  x  40;  orif.  24/x. 

DiFFLUGiA    AMPULLULA,  n.Sp.       (PI.  XXXVii.,  f.lO,   11). 

Test  broadly  ovate,  with  a  hemispherical  dome,  and  sides 
gradually  converging  in  almost  straight  lines  to  the  broadly 
truncate  base,  where  the  test  is  suddenly  constricted  into  a 
aarrow,  slightly  everted  collar.  Dome  sometimes  capped  with  a 
'uinute,  pointed,  apiculate  process.     Orifice  circular,  simple. 

Length  72-89,  breadth  52-65,  orif.  21-30,  collar  4-8/u  high. 
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Guildford  (23);  Lismore  (337). 

Syn.,  D.  tuberculata  forma,  Penard,  Faune  Rhiz.,  p. 'J 95  (70-SO/x 
long\  The  test  is  composed  of  rectangular  plates,  splinters,  and 
fine  grains,  the  collar  of  fine  grains  only. 

DiFFLUGIA    ACUMINATA  Ehr. 

Length  170-252,  breadth  52-120,  orif.  30-50//. 

Guildford;  Lismore  (327,  337). 

Very  rare  here,  as  is  also    D.   pi/riformis   Pert3^       Only  two 
examples  of  the  latter  noted,  from  the  Sydney  Water-Supply  (66), 
and  Kyogle(217),;  length  82-250,  breadth  52-175,  orif.  23-90/x. 
Var.  Levaxderi  Playf. 

Length  190,  breadth  60,  orif.  48/x;  Biol.  Richm.  R.,  PI.  viii., 
f.lO;  Levander,  Wasserfanna,  T,  i.,  f.7.  This  has  some  likeness 
to  D.  curincaulis  Penard,  Faune  Rhiz.,  p. 243. 

DiFFLUGiA  gibberosa,  n.sp.     (PL  xxxvii.,  f.l2,  13). 

Test  very  asymmetrical,  irregularly  ovate  ;  dome  broadlj'' 
rounded,  sides  converging  almost  up  to  the  orifice,  just  above 
which  the  test  is  constricted  slightly  to  form  a  collar,  at  one  side 
a  short,  conical  process.      Orifice  circular,  simple. 

Length  82-100,  breadth  72-84,  orif.  23-28//. 

Coogee  (58);  Lismore  (338). 

This  might  appear  simply  a  monstrous  form,  but  its  occurrence 
in  two  widely  separated  districts  forbids  this  view.  The  test  in 
both  instances  was  plated,  in  the  one,  of  angular  plates  of  irregu- 
lar shape  and  size;  in  the  other,  a  very  beautiful  test,  of  large, 
clear,  more  or  less  rectangular  plates,  the  interspaces  filled  with 
smaller,  irregular  pieces,  and  the  angles  filled  in  with  minute 
grains. 

DiFFLUGiA  GLOBULUS  (Ehr.)  Hopkinson. 

Syn.,  D.  f/lobulosa  (of  various  authors,  not  D.  globulosa  Duj.); 
D.  globularis  Wallich.  Of.  Leidy,  Rhiz.  U.S.A.,  PL  xvi.,  f.1-10; 
Penard,  Faune  Rhiz.,  p. 258,  f.l. 

Var.  Cashii,  n.var.     (PL  xxxvii.,  f.l 4,  15). 
Test  globular,  very  small  and  chitinous,  studded  with  very  fine 
grains,  which  are  generally  widely   scattered.      Orifice  circular, 
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simple,  sharp-edged,  as  a  rule  not  margined  with  flints,  some- 
times smaller  than  the  base. 

Length  21-30,  breadth  19-31,  base  (  =  orif.)  6-18;  or  base  1 1-21, 
orif.  6-1 6ft. 

Auburn  (68):  Botany  (17);  Coogee  (U,  93);  Lismore(181,  273, 
274,  316). 

This  is  the  very  small,  chitinous  form  figured  b}-  Cash,  I.e.,  ii., 
PI.  xxi.,  f.8,  9,  whose  figure  works  out  at  30/x  broad.  It  is  very 
common  and  widespread  here,  while  I  have  never  met  with  a 
specimen  anj^thing  near  the  size  of  the  type  (30  x  34,  my  largest) 
which  Penard  gives  as  70-100/x,  and  Leidy  65-260/a.  The  latter 
mentions  these  small,  chitinous  tests  at  about  24  x  32//..  Their 
very  small  size,  delicate  test,  and  orifice  smaller  than  the  trun- 
cate base  give  them  a  claim  to  be  set  apart  as  a  distinct  variation. 

DiFFLUGiA  PULEX  Pcuard.      (PL  xxxvi.,  f.  13). 

Length  24-42,  breadth  16-24,  orif.  7-13//. 

Auburn  (139&,  159);  Clyd«^,  I>"ck  Creek  (26);  Guildford  (23); 
Lismore  (185). 

Var.  CUNEATA,  nom.nov.      (PI.  xxxvi.,  f.l4). 

Test  cuneate,  not  pyriform;  sides  straight;  rounded  behind. 

Length  30-42,  breadth  15-25,  orif.  9-1  5/j.. 

Auburn  (139^);  Clyde,  Duck  Creek  (26). 

Penard,  Faune  Rhiz.,  p. 230,  f.4,  who  gives  length  22-30/^;  ours 
were  all  above  30fi,  except  one  specimen,  which  was  of  doubtful 
identity. 

DiFFLUGIA    MITRATA,   n.Sp.        (PI.  XXXvii.,   f.l6). 

Test  small,  mitriform,  broadly  ovate,  with  hemispherical  dome, 
and  sides  converging  almost  straight  to  the  truncate  base.  Orifice 
full  breadth  of  the  base,  circular,  simple,  sharp-edged.  Test 
chitinous,  studded  with  small  flints,  orifice  not  margined,  as  a 
rule. 

Length  21-24,  breadth  19-26,  orif.  8-1 2/x. 

Botany  (17,  109);  Lismore  (308). 
Var.  MA.TOR,  n.var. 

Test  twice  as  large;  orifice,  however,  not  proportionately  so. 
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Length  42,  breadth  36,  orif.  11/x. 
Lismore  (308). 

T  have  not  seen  the  Hving  creature,  and,  therefore,  this  species 
might  possibly  be  a  Fseudodifflugia. 

Genus  C  u  c  u  r  b  i  t  e  l  l  a  Penard. 

CUCURBITELLA    AUSTRALICA,   n.sp.        (PL  XXXvii.,   f.l7). 

Test  minute,  hyahne,  transparent,  in  shape  ovate,  circular  in 
section,  rounded  behind;  sides  arched,  becoming  more  or  less 
straight  near  the  orifice,  towards  which  they  converge  rapidly. 
Orifice  circular,  surrounded  by  an  everted  collar,  smooth,  struc- 
tureless, transparent.  Tests  without  scales  or  flints,  structure- 
less, covered  with  coarse,  papilliform  granules. 

Length  19,  breadth  15,  collar  8|,  constriction  6|^/x. 

Lismore  (308). 

I  have  not  seen#<he  living  creature,  but  contents,  exactly  re- 
sembling those  of  a  rhizopod,  were  noted  in  preserved  specimens- 
Genus  Lesquereusia  Schlumberger. 
Lesquereusia  spiralis  Ehr. 

Test  nnigh  with  coarse  flints.  >Syn.,  Lesquereusia  inodesta  of 
various  authors,  not  L.  modesta  Rhumbler.  The  editorial  n(jte 
in  Cash,  Brit.  Frw.  Rhiz.,  ii.,  p. 6 6,  leaves  no  doubt  at  all  that 
Ehrenberg's  species  is  the  rough,  flint-covered  one,  and  that 
the  species  with  vermiform  pellets  is  L.  jurassica  Schlumberger. 
Cy.  Leidy,  Rhiz.  U.S.A.,  p.  127  (under  D.  spiralis),  who  quotes 
Schlumberger's  words  with  regard  to  the  test  being  composed  of 
a  paste  of  minute,  bacillar  bodies.  Again,  L.  modesta  Rhumbler, 
is  not  the  sandy  form.  I  have  not  been  able  to  obtain  Rhumb- 
ler's  memoir,  but  Penard,  Faune  Rhiz., p. 3 2 9,  quotes  that  author's 
own  words,  "le  plus  sou  vent  compose  de  plaques  arrondies  irre- 
gulieres  qui  dans  certains  cas  montrent  une  zone  interieure  plus 
fortement  refringente.      Leidy  a  sans  aucun  doute  represente  un 

exemplaire  appartenant  a  cette  espece (PL  xix.,  fig.23)." 

The  latter  then,  an  excellent  figure,  is  the  type  of  L.  modesta.  I 
have  not  met  with  the  species,  but  I  know  well  the  class  of 
plating    to    which    Rhumbler    refers,    which     is    found    also     in 
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Difflugia  lithoplites  v.  pidcherrima  (PL  xxxv.,  f.l5),  thickened 
plates  or  cushions  with,  apparently,  a  hollow  in  the  centre,  which 
causes  the  outer  zone  to  appear  specially  ref  ringent.  Small  plates 
of  this  description  sometimes  entirely  compose  the  test,  both  in 
Dijfiuyia  and  Lesquereusia.      Cf.,  L.  carinata,  infra. 

Var.  CAUDATA,  n.var.      (PL  xxxviii.,  f.l). 

Test  very  regular,  with  an  almost  circular  outline :  orifice 
circular,  simple,  jjlaced  somewhat  on  the  slant,  tube  projecting 
beyond  the  body  for  about  half  the  diameter  of  the  orifice.  Dome 
furnished  with  a  conical  process  set  somewhat  oblicpiely,  eccen- 
trically below  the  orifice.  Test  composed  always  of  rough  Hints, 
orifice  not  specially  margined. 

Length  127-174,  breadth  106-123,  orif.  38-48,  tail  17-21//. 

Coogee(58);  Lismore  (308,  314). 

Both  L.  sinralis  and  L.  jui'cissica,  as  do^ermined  abo\  e,  are 
common  here,  and  widespread.  This  form  is  not  unconnnon.  I 
have  never  seen  a  similar  test  of  L.  jurassica. 

Var.  iN^QUALis,  n.var.      (PL  xxxviii.,  f.2). 

Test  very  much  smaller  than  usual,  dome  flattened  above,  and 
humped  towards  the  side  of  the  orihce.  Cf.,  L.  incequalis  Cash, 
iL,  p.72,  PL23,  f.l2. 

Length  91,  breadth  91/x.     Lismore  (316). 

Lesquereusia  carinata,  n.sp.     (PL  xxxviii.,  f.3). 

Test  smooth,  beautifully  regular  in  curvature.  Orifice  circular, 
simple,  tube  projecting  for  about  one-third  the  diameter  uf  the 
orifice.  Dome  furnished  with  a  slight,  concave  keel,  or  conical 
projections  connected  by  a  keel,  tangential  to  the  surface,  equal 
to  about  three-fourths  the  diameter  of  the  test.  Test  entirely 
composed  of  minute,  round,  cushion-like  pellets,  2-3/x  in  diameter, 
orifice  edged  with  a  le^  el  series. 

Length  133,  breadth  100,  orif.  36,  keel  72  broad,  13/a  high. 

Lismore. 

The  plating  in  this  species  is  something  of  the  same  character 
as  in  L.  modesta  Rhumbler,  but  the  thickened  plates  are  here 
mere  pellets. 
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Lesquereusia  spiculosa,  11. sj).     (PL  xxxviii.,  £.4). 

Test  broader  than  long,  the  tube  very  straight  and  distinct, 
and  much  to  one  side,  the  body  with  beautifully  circular  outline. 
Test  smooth,  and  apparently  rather  more  chitinous  than  usual, 
studded  with  small,  straight  spicules  disposed  confusedly,  here 
and  there  a  few  coarse  Hints,  especially  towards  the  centre  of 
the  test.      The  spicules  do  not  appear  to  be  diatoms. 

Length  108,  breadth  127,  orif.  42/^.     Lismore. 

Genus  P  h  r  y  g  a  n  e  l  l  a  Penard. 
Phryganella  acropodia  (Hertw.  «fc  Less.)  Hopkinson. 

Diam.  38-54,  alt.  21-30;  orif.  21-24/x. 

Lismore  (278,  321).      (PI.  xxxviii.,  f.5). 

»Syn.,  Pspudodiffluyia  hemisphwrica  Penard,  Etudes  s.l.  rhiz., 
p.  169;  Phryganplla  hemisphrm'ica  Penard,  Faune  Rhiz.,  p.421. 
I  find  it  difficult  to  make  out  the  type  of  this  species,  and,  in  the 
synonymy,  have  simply  followed  Hopkinson.  Three  different 
forms  occur  here  (PL  xxxviii.,  f.5-7).  Cash  gives  no  figure  of  the 
side-view,  and  Penard  two  different  figures.  I  have  adopted  the 
later  of  these  as  the  type. 

Var.  AUSTRALICA,  n.var.      (PL  xxxviii.,  f.6). 

Test  in  side-view  subtri angular,  depressed;  basal  angles  sharper; 
base  almost  equal  to  the  diameter  of  the  test;  orifice,  as  in  the 
type,  narrower  than  the  base,  not  visible  in  side-view\ 

Diam.  42-63,  alt.  28-33;  orif.  34-36/x. 

Botanic  Gardens  (3);  Lismore  (273,  308). 

Var.  depressa,  n.var.      (PL  xxxviii.,  f.7). 

Test  in  side-view  depressed,  very  little  arched  above,  often 
nearly  Hat,  very  broadly  rounded  at  the  sides,  sides  running 
down  at  an  angle  to  the  base,  orifice  the  full  breadth  of  the  base, 
not  tucked  under  the  test  as  in  the  other  two  forms,  the  margin 
visible  in  side-view. 

Diam.  40-46,  alt.  23-31;  orif.  27-34//. 

Auburn  (46);  Coogee  (58);  Guildford  (23);  Lismore  (185). 

The  type  is  rarer  here  than  the  other  two  forms. 
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Genus  C  r  y  p  t  o  D  i  f  f  l  u  g  i  a  Penard. 
Cryptodifflugia  oviformis  Penard.      (PL  xxxviii.,  f.8). 
Length  17-23,  breadth  13-17;  orif.  4-8/a. 
Lismore(185,  197,316). 

Only  known  from  a  single  locality  in  Switzerland,  and  (jiie  in 
Wales.      Plentiful  in  sample  197. 

Cryptodifflugia  compressa  Penard.     (Pi.  xxxviii.,  f.9). 

Length  19-21,  breadth  18-21,  orif.  6-8,  thick  10/x. 

Auburn(104):  Botany(17,  37);  Clyde,  Duck  Creek (26);  Coogee 
(93);  Guildford  (45,  77,  88,  173).       "^  , 

Penard,  Paune  Rhiz.,  p.428.  Only  found  hitherto  in  the 
neighbourhood  of  Lake  Geneva.  Widespread  in  this  country, 
though  I  have  never  seen  it  in  quantity.  Like  all  the  Cryptu- 
difflugia3,  it  is  a  lover  of  pond  weeds  such  as  MyriophyUum  and 
Elodea.  Our  specimens  very  often  have  a  minute,  darker-coloured 
collarette,  or  thickening  of  the  rim,  which  gives  the  appearance 
of  one.  Some  error  has  crept  into  Penard's  side-view,  I.e.,  f.2; 
the  orifice,  being  circular,  mu.st  be  the  same  breadth  in  side-  and 
end-views  as  in  front. 

Var.  AUSTRALis,  n.var.      (PI.  xxxxiii.,  f.  10). 
Test  broader  than  long,  dra\\ii  out  somewhat  at  the  sides. 
Length  16  19,  breadth  18-21,  orif.  6-7i/x. 
Lismore(191,308). 

Var.  OVATA,  n.var.      (PI.  xxxviii.,  f.ll). 
Test  narrower  and  more  ovate  than  the  type,  without  a  thick- 
ened rim. 

Length  19,  breadth  17-18,  orif.  5//. 
Guildford  (173);  Lismore  (308,  314). 

Cryptodifflugia  minuta,  n.sp.  (PI.  xxxviii.,  f.  12,  13). 
Test  minute,  ovate,  circular  in  section,  rounded  behind,  sides 
converging  to  a  \ery  narrow  base.  Orifice  very  narrow,  often  a 
mere  foramen,  with  thickened  rim,  or  sometimes  a  A-ery  narrow 
but  distinct  collarette.  Membrane  thick,  smooth,  inclined  to  be 
rufescent. 
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Length  10-13,  breadth  8-9,  rim  of  the  urif.  2-3/x. 
Auburn  (159);  Lisinore  (258). 

Cryptodifflugia  angulata,  n.sp.     (PI.  xxxviii.,  f.l4). 
Test  ovate,    rather    angular   at  the    sides,    conically   rounded 
behind;  sides  converging  strongly,  and  turned  in  at  the  orifice, 
which  is  very  small.     Membrane  smooth.     Length  13-14,  breadth 
10/x.     Guildford  (77). 

Cryptodifflugia  sacculus  Penard,  form;e. 

Length  23-30,  breadth  17-22,  neck  10-12,  orif.  12 -U,  rim  4-8/y. 
high. 

Centennial  Park  (72,  133);  Clyde,  Duck  Creek  (26). 

Another  very  rare  form  recorded  only  from  Switzerland.  Oui- 
specimens,  while  exhibiting  a  general  likeness,  are  \ery  variable 
in  shape  (PL  xxxviii,,  f.  15). 

Cryptodifflugia  valida,  n.sp.     (PL  xxxviii.,  f.lG). 

Test  ovate,  circular  in  section;  dome  circular;  sides  arched, 
rapidly  converging  to  the  abi-uptly  truncate  base;  no  neck,  con- 
striction or  collarette.  Orifice  circular.  Membrane  pale  rufes- 
cent,  smooth,  no  markings,  thickened  at  the  orifice,  where  it  has 
the  appearance  of  being  doubled  over. 

Length  55,  breadth  40,  orif.  15/x.      Botany  (151). 

I  have  seen  only  the  empty  test,  but  it  agrees  in  character 
with  other  species  of  this  genus. 

Cryptodifflugia  crenulata,  n.sp.     (PL  xxxviii.,  f.l7,  18). 

Test  ovate,  with  truncate  base,  above  which  it  is  sometimes 
slightly  constricted  to  form  an  obscure  neck,  end-view  circular, 
crenulate.  Membrane  smooth,  thick,  chitinous,  hyaline  or  })ale 
yellow,  indented  all  over  so  as  to  appear  broadly  crenulate  in 
optical  section,  both  front  and  end.  Orifice  circular,  sijnple, 
slightly  smaller  than  the  base. 

Length  17-20,  breadth  14-16,  base  6-9/;..      Lismore  (195/v). 

Cf.  Platoum  sp.,  Penard,  Faune  Rhiz.,  p.430.  Obtained  in 
quantity  out  of  weeds  in  the  Richmond  River.  A  nucleus(  x  4/x) 
was  noted  in  one  specimen,  containing  a  gi'anule(  x  1  J/x).     The 
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membrane  is  perfectly  smooth  and  free  from  flints,  and  observa- 
tion with  jV  oil  imm.  obj.  failed  to  show  any  trace  of  plates  or 
of  structure. 

Var.  (iLOBOSA,  n.^■ar.      (PL  xxxviii.,  f.l9). 
Test  subglobose.       Length   17-20,    breadth   15-18,    base  7-8/x. 
With  the  type. 

Cryptodifflugia  pusilla,  n.sp.      (PI.  xxxviii.,  f.20). 

Test  minute,  subquadrate,  as  broad  as  high,  with  broadly 
rounded  dome,  straight  sides  almost  vertical,  base  full  width  of 
the  test  or  neai'ly  so.  End-\  iew  circular,  simple,  almost  as  broad 
as  the  base.  Membrane  smooth,  thick,  chitinous,  structureless, 
without  flinty  particles. 

Length  =  breadth  =  1  0/a.      Guildford  (23). 

Var.  CONICA,  n.var.      (PI.  xxxviii.,  f.20«). 

Test  longer  than  broad,  conical  or  truncate-oval;  dome  rounded; 
sides  arched;  base  equal  or  almost  equal  to  the  breadth  <jf  the 
test. 

Length  12,  breadth  10/x       With  the  type. 

Nebelina. 

Genus  H  y  a  l  o  s  p  h  e  n  i  A  Stein. 
Hyalosphenia  nobilis  v.  compressa,  n.var.      (PL  xxxix.,  f.l). 
Body  of  the  test  compressed  somewhat,  neck  circular  in  section, 
orifice  circular.      Cf.  Cash,  Ac,  ii.,  p. 92,  P1.25,  f.l  3. 
Length  154-175,  breadth  70,  orif.  27-30,  thick  50/x. 
Coogee. 

Hyalosphenia  Coogeana,  n.sp.     (PL  xxxix.,  f.2). 

Test  the  sliape  of  a  soda-water  bottle,  body  broadly  elliptical, 
conical  behind,  contracted  in  front  into  a  long,  distinct  neck  with 
nearly  parallel  sides.  Orifice  with  slight  everted  rim.  Neck 
three  times  suddenly  constricted  as  if  with  string,  at  its  junction 
with  the  body,  immediately  below  the  orifice  and  at  the  anterior 
third  below.  Membrane  smooth,  structureless,  apparently  chitin- 
oid,  faintly  rufescent.      End-view  circular(?),  compressed (?). 

Length  157,  breadth  70,  orif.  23/x.     Coogee. 
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These  are  the  only  two  nieniljers  of  tlie  genus  I  have  seen. 
They  are  old  finds,  kn(j\vii  to  nie  only  as  well-drawn  figures,  and 
T  have  not  been  able  to  unearth  even  one  specimen,  from  my  pre- 
serAed  samples,  for  further  information.  Of  the  genus  IJdeopera, 
I  have  seen  no  form  at  all. 

Genus  N  e  b  e  l  a  Leidy. 

Nebela  MiLiTARis  v.  TUBULATA  Brown.      (PI.  xxxix.,  f.3). 

Test  lageniform,  wdtli  a  very  distinct  neck  having  straight, 
parallel  sides,  the  least  bit  wider  at  the  orifice,  the  margin  of 
which  is  thickened  and  strongly  arched.  Side-view  as  in  the 
type.      Test  composed  of  small,  round  plates. 

Length  60-64,  breadth  26-30,  orif.  9-1 4/x. 

Coogee  (14);  Botany  (17). 

J.  M.  Brown,  Frw.  Rhiz.  Eng  Lake  Distr.,  p.365,  P1.50,  f.9, 10. 

Cf.  Penard,  Faune  Rhiz.,  p. 369,  where  he  gives  two  distinct 
forms  for  the  type;  from  both  of  these,  ours  may  be  distinguished 
by  the  parallel  sides  of  the  neck.  In  a  specimen  64//.  long,  they 
extend  to  24/x  from  the  centre  of  the  orifice. 

Nebela  caudata  Leidy.      (PI.  xxxix.,  f.4). 

Length  of  body  76,  breadth  58,  orifice  21,  tails  12/x  lung. 

Botany  (17). 

The  shape  of  the  test  and  the  slight  crenulation  of  the  orifice 
by  a  distinct  series  of  marginal  plates  remind  one  very  much  of 
X.  deiitistonia.  Walls*  of  the  test  composed  of  small,  circular 
plates.  This  species  seems  to  be  a  great  rarity.  It  is  one  of  the 
few  recorded  as  absentees  by  Penard  in  his  monumental  w^ork, 
Faune  Rhizopodique  du  bassin  du  Leman,  p. 57  2,  f.5  (after  Leidy). 
Cash  also,  I.e.,  p.  125,  f.99,  could  only  reproduce  Leidy's  figures 
An  Australian  example  is  shown  in  PL  xxxix.,  f.4. 

Nebela  dentistoma  v.  lageniformis,  n.var.      (PI.  xxxix.,  f.5). 

Test  broadly  ovate  as  in  the  type,  but  drawn  out  and  con- 
stricted above  the  orifice  into  a  short  neck.  Orifice  minutely 
crenulate  by  a  regular  series  of  marginal  plates.  Wall  of  the 
test  formed  of  minute,  irregular,  angular  plates  (diam.  about  6/ji). 

Length  126,  breadth  90,  orif.  38/x. 

Auburn  (149). 
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Besides  those  inentioiied  above,  the  only  forms  of  the  genus, 
that  I  have  met  with,  are  j\^.  tuhidosa  Penard,  and  N.  layeni- 
forniis  Penard  (Coogee,  14);  also  jS'.  cariuafa  in  the  .Sydney 
Water-Supply,  and  xY.  sumosa  Cash,  from  Coogee. 

Genus  Quadrula  Schultze. 
QuADRULA  SYMMETRICA  V.  LONGicoLLis  Taranek. 

Form  with  tlie  plates  in  very  regular,  exactly  vertical  and 
transverse,  series. 

Length  95-130,  breadth  -t8-72,  orif.  22-30,  thick  32/^ 

Coogee  (14,  24,  58);  Botany  (17). 

Cf.  Taranek,  Monog.  d.  kebeliden,  p.48,  T.IO,  f.l9.  The 
European  type  is  ovate,  with  sides  arched  right  down  to  the 
orifice,  see  Cash,  I.e.  ii.,  PL 29,  f.1-3.  Ours  are  pyrifoi-m,  some- 
times even  clavate.      (PI.  xxxix.,  f.6,  7). 

Genus   C  o  c  h  l  i  o  p  o  d  i  u  m  Hertw.  k  Less. 

COCHLIOPODIUM    ASPERUM,   n.Sp.        (PL  XXxix.,   f.8). 

Test  hemispherical,  slightly  drawn  in  at  the  base;  dome  arched; 
sides  at  the  base  nearly  vertical.  Substance  chitinous,  strength- 
ened with  Hint-grains,  large  and  small,  scattered.  End-view 
circular. 

Diam.  13-15,  dome  10/x  high.     Lismore. 

There  are  plenty  of  these  tests  in  sample  248o,  out  of  a  ditch 
on  the  ^^^yrallah  road.  I  have  not  seen  the  living  creature,  so 
cannot  be  quite  certain  of  the  genus.  C.  f)Uiinbosam  is  also  found 
here. 

Euglyphina. 
Genus  E  u  (;  l  v  p  ii  a  Dujardin. 

EUGLYPHA    AUSTRALICA,   n.sp.        (PL  xL,   f.l). 

Test  ovate,  or  broadly  oval,  broadest  al)out  one-third  in  from 
the  fundus;  dome  rounded,  somewhat  narrowed,  not  semicircular; 
sides  arching  gently  down  to  the  orifice,  but  occasionally  slightly 
fiattened;  orifice  nai'row,  surrounded  by  two  rows  of  ovate  plates 
(5-7  visible),  pointed  in  front,  with  serrated  edges.  Body-plates 
very  characteristic,  being  recessed  both  front  and  back,  with  a 
central,   projecting  spike  in   each   recess.      Tests  may  be  found 
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smooth  or  armed  beliind  with  a  circle  of  spines,  in  number  1  to 
5,  generally  2  or  3. 

Length  64-137,  breadth  32-72,  orif.  16-36,  spines  up  to  45/x 
long. 

Everywhere,  common. 

This  species  is  liable  to  be  confounded,  at  first  sight,  with  Eu. 
acanthophora,  in  company  with  which  it  is  often  found.  The 
test  is,  however,  more  roliust  and  siliceous,  and  the  segregated 
plates  are  unmistakable.  It  is  impossible  to  discern  the  shape 
of  the  plates  in  the  unbroken  test,  yet  specimens  may  be  recog- 
nised with  a  lens  of  even  small  definition  by  one  point  alone. 
With  the  objective  a  little  out  of  focus,  a  dark  slot,  or  a  pair  of 
minute,  circular  spots,  appears  at  the  top  and  bottom  of  each 
plate;  the  body-scales  are  recessed  at  each  end,  and  only  the  two 
minute  spikes  overlap,  leaving  a  minute  foramen  on  either  side 
The  cement-marks  also  are  not  thin  and  fusiform  as  in  Eu. 
acanthophora,  but  broad,  rectangular  slabs.  The  species  is  our 
most  common  EuglypJia.  It  has  a  wide  range  of  dimensions,  but 
a  regular  series  is  found  connecting  its  extreme  sizes.  Body- 
scales  10x8,  11x7,  11  |x  10/,,  12  X  10/x.  I  have  never  seen 
this  species  encysted.  Cf.  Eii.  cvpiiulafa  Wailes,  Frw.  Rhiz.  fr. 
the  States,  p.l47,  P1.12,  f.34-37. 

Var.  ELEGANS,  n.var.      (PI.  xL,  f.2). 

Test  elliptical  or  long-ovate,  narrowed  behind,  not  hemispheri- 
cal; sides  slightly  arched,  sometimes  a  little  flattened  towards 
the  orifice.      Otherwise  as  in  the  type. 

Length  67-137,  breadth  32-72,  orif.  19-36,  sp.long  10-45//. 

Auburn  (149);  Botany  (152);  Coogee  (58);  Lismore  (308,  312, 
327). 

In  this  form,  the  test  is  elliptical  rather  than  ovate  or  oval, 
and  the  breadth  about  half  the  length,  the  orifice  again  being 
about  half  the  breadth. 

Yar.  CYLINDRACEA,  n.var.      (PL  xL,  f.3). 
Test  slightly  cuneate,   nearly  cylindrical;  dome  semicircular; 
sides  straight   from   dome  to   mouth,   very  slightly  converging. 
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Orifice  proportionate!}^  wider  than  in  the  type.  Generally  armed 
with  a  circle  of  spines  behind,  1  to  10  in  number,  generally  3  or 
4.      Scales  as  in  type. 

Length  65-133,  breadth  30-76,  orif.  15-38,  spines  up  to  60/x 
long. 

Lismore  (185,  308,  312,  327,  337);  Botany  (155). 

Apparently  much  rarer  than  the  type,  though  common  enough 
locally  at  Lismore;  even  the  Botany  specimen  is  not  exact.  It 
has  the  same  range  of  dimensions  as  the  type,  but  is  of  quite  a 
distinct  shape.     Body-scales  8x6,  10  x  8,  11x8,  lU  x  lOhfi. 

EUGLYPHA   ACANTHOPHORA  (Ehr.)  Pert}^      (PI.  xl.,  f.4). 
Length  49-70,  breadth  30-45,  orif.  12-19,  spines  up  to  27/xlong. 
Everywhere,  common.      (En.  alveolata  Duj.). 

Var.  ELLIPTICA,  n.var.      (PI.  xl.,  f.5). 

Test  narrow,  elliptic,  almost  cylindrical,  rounded  behind;  sides 
very  slightly  arched,  in  general  direction  parallel,  slightly  turned 
in  at  the  mouth.      Generally  without  spines. 

Length  70-90,  breadth  30-47,  orif.  13-19/x. 

Guildford  (45,  60);  Auburn  (146);  Lismore  (185,  308,  337). 

This  form,  not  uncommon  where  the  type  is  found,  is  exactly 
like  En.  tuhercidata  v.  minor  (Taranek)  Wailes  in  Cash,  I.e.,  iii., 
PL 35,  f.3,  but  more  than  twice  the  size.  I  do  not  see  how  En. 
tuberculata  is  to  be  identified  from  Dujardin's  figure  and  descrip- 
tion, the  shape  of  the  body-scales  not  being  given.  The  form 
that  I  figure  certainly  belongs  to  Eu.  acanthophora,  as  I  have 
noted  it  with  the  typical  encystment  figured  by  Penard  (under 
Ell.  hrachiata),  Faune  Rhiz.,  p. 505. 

Var.  GRACiLLiMA,  n.var.      (PI.  xl.,  f.6). 

Test  slender,  almost  exactly  cylindrical,  generally  spineless 
but  noted  with  spines;  dome  hemispherical;  sides  fiat,  running- 
straight  down  to  the  mouth. 

Length  70-76,  breadth  25-32,  orif.  13-15,  spines  26/x  long. 

Auburn  (68);  Guildford  (84);  Lismore  (338). 

A  very  beautiful  but  very  rare  form.  There  seems  to  be  con- 
siderable doubt   about   the   characteristics  of   En.   acantfwpJtorn 
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Ehr.  {  =  Eii.  alreolafa  Duj.).  What  Ehrenberg's  form  exactly  is, 
I  have  no  means  of  knowing.  Dujardin,  however,  shows,  in  his 
figure,  the  criss-cross  cement-marks  forming  diamond-shaped 
lozenges.  Tliese,  running  together  ahnost  to  a  point  above  and 
below,  indicate  a  test  with  oval  plates  close  together,  side  by 
side.  In  our  forms,  there  is  a  minute  dot  in  the  focus  of  the 
cement-marks,  and,  in  broken  specimens,  this  shows  as  a  minute 
bead  of  cement  at  the  extreme  end  of  the  plate,  giving  the  latter 
very  often  a  pointed  appearance.  Wailes,  in  Cash,  I.e.,  iii.,  gives 
a  figure  with  widely  separated  scales,  almost  circular,  though  in 
description  he  says  "body-scales  elliptical."  Penard  (under  Fit. 
hrachiata)  gives  broadly  oval  scales,  widely  separated,  and  with 
a  gap  at  top  and  bottom.  Again  the  species  gets  the  credit 
(Wailes,  I.e.,  p. 5)  of  being  the  most  spinous  form  of  its  class  but 
our  specimens  are  generally  without  spines,  which,  when  present, 
are  nearly  always  weak  or  little  developed. 

EuGLYPHA  CRiSTATA  Leidy. 
Length  o2-68,   breadth  13-19,   orif.  7J-lli//,  spines  up  to  20// 
long. 

Coogee(24);  Botany  (109);  Lismore  (185,  337);  Byron  Bay. 

Var.  MAJOR  Wailes.     (PI.  xl.,  f.7). 
Length  74-84,  breadth  21-23,  orif.  13 J,  spines  up  to  30/x  long. 
Coogee  (14). 

Var.  LANX'EOLATA,  n.var.      (PI.  xl.,  f.8). 

Test  lanceolate,  slightly  acuminate  behind,  not  constricted  at 
all  in  front;  sides  almost  straight,  converging  very  slightly  to 
the  orifice.     Apical  scales  blunt,  square-ended. 

Length  44,  breadth  17,  orif.  8 J//. 

Coogee  (14). 

This  form  shows  a  probable  connection  between  Eu.  cristata 
and  Eu.  Imvis.  It  has  the  shape  of  Eu.  Icevis  v.  lanceolata;  and 
the  blunt,  square-ended,  apical  plates  are  also  found  in  forms  of 
Eu.  Icevis. 

EuGLYPHA    FILIFERA  V.   ELEGANS,   n.var.       (PL  xl,  f.9). 

Test  slender,  elUptic  rather  than  ovate,  with  a  slight  tendency 
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to  be  pointed  behind,  decidedly  compressed.  Orifice  circular  or 
subcircular,  apical  scales  three-lobed,  not  serrate.  Body-scales 
typical.  Spines  always  seven  in  full  complement,  three  on 
one  side,  4  on  the  other,  the  odd  one  never  terminal. 

Length  57-66,  breadth  25-26,  orif.  10-13,  thick  18,  sp.  17-20/a 
long. 

Coogee(24);  Centennial  Park  ( 1 1 ) ;  Botany  (151). 

Cf.  Wailes  in  Cash,  Brit.  Frw.  Rhiz.,  iii.,  PL34,  f.6-8.  Our 
forms  differ  from  Penard's  type,  Faune  Rhiz.,  p. 5 10,  in  general 
shape  (3f  the  test,  in  the  spines,  and  in  the  apical  plates,  which 
here  are  invariably  obscurely  three-lobed,  not  serrate.  Body- 
scales  (hexagons)  7  x  SJ^,  8  x  4/x.     Four  or  five  apical  plates  visible. 

Yar.  PYRiFORMis  Wailes.      (PL  xl.,  f.lO). 
Length  ^^?>,  breadth  25,  orif.  lOJ,  sp.  20  long,  plates  8  x  6/a 
Coogee  (14). 

Var.  CYLIXDRACEA,  n.var.      (PI.  xl.,  f.ll). 

Test  slender,  almost  cylindrical,  rounded  or  slightly  pointed 
behind;  sides  almost  straight  to  the  orifice.  Apical  plates  three- 
lobed,  four  visible;  body-scales  as  in  the  type.  Spines  7  in  full 
complement. 

Length  65-68,  breadth  23-24,  orif.  9^-10,  sp.21-23/>i  long. 

Botany  (155);  Lismore  (337). 

Yar.  CUNEATA,  n.var.      (PI.  xl.,  f.l2). 

Test  cuneate,  rounded  behind  ;  sides  straight,  convei\ging 
rapidty  to  the  orifice.  Scales  and  spines  as  above,  four  apical 
plates  visible. 

Length  57,  breadth  25,  orif.  8 J,  sp.  17//.  long. 

Rookwood(107);  Botany  (155). 

In  all  these  forms  of  Eu.  filifera,  the  apical  scales  are  gradu- 
ally thickened  towards  the  tip,  the  end  being  almost  knobby. 

EuGLYPHA  COMPRESSA  Carter. 
Length  50-80,   breadth  43-55,   thick  18,  orif.  18-25,  sp.  9-23/x 
long. 

Botany  (17);  Coogee  (14,  24);  Byron  Bay  (325). 
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Var.  OBSCURA,  ii.var.      (PL  xl.,  f.l3). 

Test  smaller  than  the  type,  ovate,  compressed,  broadly  rounded 
behind;  sides  arching  gradually  down  to  the  mouth.  Orifice 
elliptical,  surrounded  by  pointed,  obscurely  three-lobed  scales, 
five  visible  in  front.  Wall  of  the  test  apparently  chitinous,  ver}^ 
slightly  silicified;  no  scales  or  cement-marks  are  to  be  seen.  The 
only  markings  are  a  series  of  broad,  longitudinal  strijie  faintly 
indicated.  With  the  ^^  oil  imm.  obj.,  these  break  up  into  series 
of  faint,  brick-shaped  marks  separated  by  short,  transverse  lines. 
No  spines  noted. 

Length  42-54,  breadth  25-35,  thick  18,  orif.  10-1.3//.. 

Botany  (17). 

Seems  to  be  a  low  form  of  IJii.  compressa;  found  in  company 
with  the  type.  In  size,  it  is,  as  might  be  expected,  just  a  little 
smaller,  and  they  agree  in  general  shape,  compression,  and  apical 
plates.  It  is  hardly  to  be  expected  that  spines  should  be  present; 
they  were  exhibited  very  sparingly  by  the  specimens  of  the  type. 
Cf.  Eit.  denticulata  Brown,  in  Cash,  I.e.,  iii.,  p. 41,  PI. 36,  f.7-13, 
for  a  similar  form. 

EuGLYPHA  L.EVis  Perty.      (PI.  xl,  f.14-16). 

Length  30-55,  breadth  15-30,  orif.  8-1 5/i. 

Everywhere. 

En.  aheolata  v.  hevis  (Perty)  Playf.,  Biol.  Richm.  R.,  p.  143, 
PI.  viii.,  f.  14.  The  type  is  oval,  or  oval-cylindrical,  the  former 
Penard's,  the  latter  Perty's  type,  according  to  the  figure  given 
by  Wailes  in  Cash,  I.e.,  iii.,  p. 27.  All  that  can  be  seen  of  the 
apical  scales  is  a  row  of  four  or  five  refringent  beads  across  the 
orifice,  the  tips  of  these  scales  being  much  thickened.  Specimens 
are  not  infrequent  here,  however,  in  which  the  apical  plates  are 
broad  and  square  in  front  (PI.  xl.,  f.  16). 

Var.  LANCEOLATA,  n.var.      (PL  xl,  f.l7). 
Test  smaller  than  the  type,  more  slender,  compressed,  lanceo- 
late, pointed  behind,  the  sides  running  slightly  arched,  sometimes 
nearly  straight,  to  the  orifice.      In  side-view,  narrowly  lanceolate. 
Scales  as  in  the  type(?). 

48 
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Length  24-34,  breadth  12-16,  thick  12-13,  orif.  6-1 0/x. 

Eveiywhere,  common. 

Penard,  Etudes  s.l.  rhiz.,  p.  182,  Pi.  ix.,  f.97-104,  has  described 
a  var.  minor  (long.  15-25/x)  which  is  a  small  form  of  the  type.  I 
have  not  met  with  that  form;  it  is  replaced  by  var.  lanceolata^ 
which  here  almost  invariably  accompanies  the  type.  On  the  face 
of  the  tests,  five  or  six,  broad,  longitudinal  stride  are  often  faintly 
indicated,  which  break  up,  on  examination,  into  series  of  broad 
dashes,  as  in  Eu.  coiivpressa  var.  ohscura.  These  are  the  optical 
expression  of  the  body-scales. 

EUGLYPHA  DENTATA  V.   ELONGATA,   n.var.       (PI.  xH.,  f.l,  2). 

Test  elongate,  elliptical  or  subcylindrical,  often  asymmetrical, 
circular  in  section,  rounded  behind;  sides  gently  arched,  often 
nearly  parallel,  converging  to  the  orifice.  Orifice  chitinous, 
fimbriated,  rarely  angular  or  straight-edged.  Body-scales  always 
perfectly  circular,  quincuncially  arranged,  very  slightly  over- 
lapping and  equally  on  all  sides. 

Length  44-51,  breadth  21-25,  orif.  8-lOJ,  scales  6/i. 

Lismore(187,  188,  1956,  197);  Coogee(i4). 

This  form  is  abundant  in  the  Lismore  samples  noted,  out  of 
weeds  {MyriopliyUum)  in  the  river  (deep  water).  Both  in  shape 
and  in  the  body-scales,  it  differs  entirely  from  the  descriptions 
and  figures  of  Penard,  Faune  Rhiz.,  p. 524,  and  Wailes  in  Cash, 
iii.,  pp. 63-65,  PI. 43,  f.l 4,  15.  In  details  of  the  dimensions  and 
character  of  the  nucleus,  however,  they  agree  perfectly.  Nucleus 
distinct  (  x  10/x),  always  containing  3-8  dark  granules  towards  the 
centre.  Described  originally  by  Moniez  as  a  Euglypha,  I  cannot 
see  any  reason  why  this  species  should  ever  have  been  placed 
under  Sphenoderia.  The  orifice  is  peculiar  certainly,  but  does 
not  in  the  least  recall  the  characteristic  orifice  of  the  latter 
genus;  and  the  general  character  of  both  test  and  body-scales  is 
that  of  Euglypha.  Moreover,  mixed  with  it  here,  I  find  speci- 
mens with  distinct,  angular,  apparently  siliceous,  apical  plates, 
see  var.  hamuli/h-a,  below.  The  asymmetrical  character  of  the 
test  leads  me  to  consider  the  fimbriation  of  the  orifice  as  an 
accidental  occurrence  in  a  soft,  chitinous  form,  due  to  the  tests 
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(in  division)  being  drawn  apart  before  silicification  was  complete. 
The  exact  formation  of  the  orifice,  I  found  very  dilHcult  to  make 
out,  and  only  achieved  it  with  the  yV  <^^1  inim.  obj.,  aided  by  the 
condenser. 

Var.  HAMULIFERA  Playf.      (PL  xli.,  f.4). 

8yn.,  Euglypha  alveoJafa  var.  haimdifera  Playf.,  Biol.  Richm. 
R.,  p.l43,  PI.  viii.,  f.l3.  Test  ovate  (rarely  elliptical?),  broadly 
rounded  behind;  sides  arched,  converging  rapidly  to  the  mouth. 
Apical  scales  distinct,  angular,  pointed,  apparently  siliceous,  but 
edges  not  serrate,  4  visible.  Body-scales  circular,  same  size, 
character  and  overlap  exactly  as  in  var.  elonyata  above;  a  minute 
foramen  .showing  in  this  form,  however,  at  the  intersection  of 
every  three  scales. 

Length  45-60,  breadth  24-38,  orif.  lOf  LSJ/x.     Lismore(197). 

In  sample  1956,  along  with  var.  elongata,  is  found  more  rarel}^ 
an  ovate  form,  in  shape  agreeing  with  Wailes'  figure,  I.e.,  PI. 43, 
f.l5,  but  all  other  details  as  in  our  Australian  specimens,  size 
44x25,  orif.  9/x;  (PI.  xli.,  f.3). 

Genus  Sphenoderia  Schlumberger. 
Sphenoderia  australis,  n.sp.     (PI.  xli.,  f.5,  6). 

Test  very  broadly  ovate  or  subglobose,  very  slightly  comjjressed 
if  at  all,  broadly  rounded  behind;  sides  strongly  arched,  con- 
verging to  the  orifice.  Orifice  a  mere  slit  at  the  apex  of  a  struc- 
tureless collar.  Body-scales  of  varying  sizes  and  shapes  in  the 
same  test,  and  without  any  regular  arrangement,  overlapping 
slightly.     Side-view  ovate. 

Length  57-70,  breadth  32-60,  collar  17-28,  5-6//.  high. 

Coogee;  Centennial  Park  (6,  11);  Guildford  (77);  Lismore(298, 
308). 

This  is  the  common  Sj^henoderia  of  this  country;  S2^h.  lenta  I 
have  never  seen.  Our  form  is  sufficiently  distinguished  from  the 
latter  by  the  irregular  disposition  of  the  scales,  and  their  varying 
size  and  shape.  At  their  best,  they  exhibit  a  tendency  to  be 
circular. 

Sphenoderia  foveosa,  n.sp.     (PI.  xli.,  f.7). 

Test  broadly  ovate,  rounded  everywhere,  slightly  compressed. 
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side-view  ovate,  and  broadly  oval.  Orifice  a  mere  slit  at  the 
summit  of  a  structureless  collar ;  collar  conical  in  side-view. 
Body-scales  very  ill-defined  and  lacking  cement-marks  at  the 
overlap,  irregular  in  shape  and  size,  oval  or  circular,  mixed  in 
the  same  test,  irregularly  disposed.  Each  scale  is  furnished  with 
a  depressed  centre  of  similar  outline,  and  these  depressions  are 
often  all  the  markings  that  can  be  seen  on  the  test. 

Length  48-63,  breadth  35-45,  thick  34;  collar  18-21,  5-7/x  high. 

Coogee  (24);  Auburn  (68);  Botany  (155);  Lismore(185,  240, 
307,  308). 

Var.  TENUIS,  n.var.      (PI.  xli.,  f.8). 

Test  o\ate,  much  more  slender  than  the  type,  rounded  behind; 
sides  straight,  or  nearly  so,  towards  the  collar.  Collar  just  a 
mere  constriction  of  the  test,  rectangular.  No  bodj^-scales 
visible,  surface  covered  with  large,  shallow  depressions,  which 
are  really  the  depressed  centres  of  the  scales. 

Length  60,  breadth  42,  collar  23/x.     Botany  (17). 

Sphenoderia  sPHiERicA,  n.sp.     (PL  xli.,  f.9). 

Test  almost  spherical,  very  slightly  compressed,  side-view 
ovate-subglobose,  end  broadly  oval.  In  front-view  circular, 
truncate  anteriorl}-.  Orifice  a  mere  slit  at  the  end  of  an  invagin- 
ate,  structureless  collar.  Bodj^-scales  distinct,  oval,  about  five 
across  the  face,  (overlapping,  all  about  the  same  size  but  irregu- 
larly disposed. 

Length  57-63,  breadth  57,  thick  53;  collar  21-23,  scales  20  x  13//. 

Coogee  (58). 

A  rare  species,  found  onl}^  in  sample  58  (from  Sphagnum  at 
Coogee)  in  which  it  is  fairly  plentiful.  The  collar  is  invaginate 
in  every  specimen. 

Sphenoderia  macrolepis  Leidy,  forma. 

Length  32,  breadth  23,  orifice  13/x.  A  single  specimen  noted 
from  Byron  Bay. 

Test  ovate,  no  neck  at  all,  abruptly  truncate  in  front,  rim  not 
everted.  The  same  three  large  scales  in  front-view,  but  broadly 
rounded  at  the  sides,  not  angular  as  in  the  type.     (PI.  xli.,  f.  10). 


BY  G.  I.  PLAYFAIR.  669 

Sphenoderia  fissikostris  Penard,  forma. 
Test  with  relatively  large  scales,  but  the  latter  are  irregularly 
disposed  in  front- view.      End-view  circular.      Length  40,  breadth 
19,  thick  19,  orif.  lOJ/x.      Botany  (17).      (PI.  xh.,  f.ll). 

Var.  SPLENDIDA,  n.var.      (PL  xli.,  f.l4). 

Test  covered  with  small,  oval  body-scales  in  a  regular  imbrica- 
tion, about  six  series  vertical,  and  six  horizontal. 

Length  40-49,  breadth  22-28,  collar  15-16/^.     Coogee  (14). 

This  is  the  only  form  of  Sphenoderia  I  have  noted  with  a 
regular  imbrication.  Assidlna  muscorwni  Greeff  {A.  minor 
Penard),  Cyphoderia  ampulla  (Ehr.)  Leidy,  and  Coryfhiun  dabiam 
Taranek,  are  also  found  here. 

Genus  Cyphoderiopsis,  gen.  no  v. 
Test  in  shape  like  a  Cyphoderia,  but  with  scales  as  in  Triufiua 
or  Nehela. 

Cyphoderiopsis  longicollis,  sp.unica.     (PI.  xli.,  f  12). 

Test  smooth,  hyaline,  very  like  Cyphoderia  ampulla,  but  with 
a  long,  curved  neck.  Orifice  circular(]),  simple,  with  oi*  without 
a  narrow,  projecting,  chitinous  collar.  Body-scales  nebeloid, 
circular,  of  various  sizes,  smaller  on  the  neck,  contiguous  but  not 
overlapping,  fastened  at  the  edges  by  little  dots  of  cement. 

Length  76-78,  breadth  29-32,  orifice  11-1 2 J,  scales  up  to  6/x. 

Coogee  (14,  24). 

A  rare  form  out  of  Sphaynum.  It  is  possible  that  the  collar 
becomes  invaginate  sometimes,  but  I  have  not  seen  it  so.  In 
its  characteristics,  the  test  combines  the  features  of  Cyphudt'ria, 
Nehela,  and  possibly  also  Ti'ineina. 

Genus  T  r  i  n  e  m  a  Dujardin. 
Trinema  caudatum,  n.sp.  (PI.  xli.,  f.l.")). 
Test  in  front-^'iew  subcylindrical,  a  little  narrowed  towards 
the  mouth,  conical  behind,  where  it  is  drawn  out  into  a  very 
decided  tail,  slightly  constricted  near  the  centre  and  below  the 
mouth.  Orifice  circular,  strengthened  with  a  palisade  of  short, 
wick-like  rods  (or   plicye)  about  a   diameter  apart.      Body-scales 
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circular,  of  equal  size,  showing  slightly  curved  at  the  margin, 
neither  contiguous  nor  overlapping  (in  the  specimen  ubser\  ed) 
but  a  slight  distance  apart,  the  interspaces  marked  with  Httle 
tlecks  of  cementC?).  Tail  without  plates,  chitinous,  rough- 
surfaced.  Test  in  side-view  somewhat  like  a  Cyphoderia  with 
pointed  fundus,  mouth  projecting,  oblique,  evaginate. 

Length  100,  breadth  25,  orif.  15,  tail  27  x  4,  scales  x  5/x. 

Botany  (155). 

Cf.  Pareuglypha  Penard,  Faune  Rhiz.,  p. 4 9 2.  Only  one  speci- 
men seen,  and  the  test  was  empty.  I  was  in  doubt  whether  the 
species  should  not  go  under  C yphoderiopsis,  but  if  the  mouth 
were  invaginate,  and  it  looks  as  if  it  might  be,  there  would  be  a 
very  great  likeness  to  Trinema.  Tr.  enchelys  Ehr.,  and  Tr. 
liiieai'e  Penard,  are,  of  course,  common  everywhere. 

Gromiina. 

Genus  Pseudodifflugia  8chlumberger. 

PSEUDODIFFLUGIA    GRACILIS  Schlumb. 

Length  27-47,  breadth  18-34,  base  8-1 5/x. 
Coogee(14);  Botany  (37);  Lismore  (308,  333). 

Pseudodifflugia  fulva  (Arch.)  Penard. 

Length  15-23,  breadth  11-19,  base  4-10/x. 

Auburn  (1396);  Guildford  (23  77);  Lismore  (321). 

The  only  difference,  that  I  can  see,  between  these  two  species 
is  that  one  is  smaller  than  the  other.  I  have  made,  here,  25//. 
long  the  dividing  line  between  them. 

Pseudodifflugia  microstoma,  n.sp.     (PI.  xxxix.,  f.9). 

Test  chitinous,  with  fine,  scattered  grains,  sometimes  with 
coarser  Hints.  In  shape  ovate,  rounded  behind;  sides  gently 
arched,  converging  rapidly  down  to  a  very  small,  indefinite  orifice 
not  specially  margined.     Test  not  compressed,  section  circular. 

Length  30-31,  breadth  17-23,  orif.  4/x. 

Guildford  (173);  Lismore  (333). 

Var.  obesa,  n.var.      (PI.  xxxix.,  f.  10). 

Test  very  broadly  ovate,  almost  globose,  section  circular,  orifice 
very  small. 
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Length  44,  breadth  38,  orif.  (S/x.     Lismore  (.327). 

This  species  recalls  P*-.  com2)ressa  ►Schultze,  but  tlie  test  is 
smaller  and  nut  compressed.  Fs.  /ascicnlar'is  Penard,  I  have 
noted  here  once. 

Genus  Diaphoropodon  Archer. 

DiAPHOROPODON    PYRIFORME,   n.Sp.        (PL  XXxix.,   f.l  1 ). 

Test  membranous,  flexible,  dark  smoky  colour,  with  small 
grains  here  and  there.  Varying  in  shape,  but  generally  to  some 
extent  pyriform.  It  seems  to  have  an  orifice  like  the  opening  of 
a  purse,  capable  of  being  drawn  together.      Pseudopodia  filofee. 

Length  67-82,  breadth  53-59/x.     Lismore  (339). 

There  were  plenty  in  this  sample,  and  all  alive,  but  the  indis- 
tinct, membranous  test,  and  the  plasma  with  which  it  was  filled, 
made  it  very  difiicult  to  get  any  definite  observations. 

Genus  Frenzelina  Penard. 
Frenzelina  globosa,  n.sp. 

Body  globose,  throwing  out  long,  filose  pseudopodia  fr(jni  a 
slight,  central  protuberance.  Test  ap- 
parently chitinous,  covered  to  a  varying 
thickness  with  fine  floccose  and  minute 
flint-grains,  transparent,  however,  and 
permitting  a  view  of  the  creature  within; 
close-fitting  all  round,  but  with  a  slight 
space  between  it  and  the  body.  Body- 
plasma  very  refractive,  a  small  nucleus  at 
the  back. 

Diam.  21-25,  height  17-19;  body  15-17 
X  12i-14i/x. 

Lismore. 

Cf .  Fre7izelina  reniformis  Penard,  Faune  _.    _ 

Fig.  7. 
Rhiz.,  p.464.     Obtained  in  some  quantity    /Vew2e/m«.v/o/>o.v«,n.sp.; 
from  a  waterhole,  alive,  in  company  with  (  x  800). 

Dlplophrys  Archeri  Barker,  and  others.  I  have  a  single  record 
of  what  looks  like  an  empty  test  of  Amphiti'erna  Jlavum  (Arch.) 
Penard,  also  from  Lismore. 
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EXPLANATION  OF  PLATES  XXXIV. -XLL 
Plate  xxxiv. 

Fig.  L — ArceUa  rof  luidata,  nom.nov. ;  (  x  6(30). 

Fig.2.  ,,  ,,  var.  a/^a,  11.  var. ;  (  X  660). 

Fig. 3.  ,,  ,,  var.  scrohiciiJata,  n.var. ;  (  x  660). 

Fig. 4.  ,,        crenafa,  n.s-p.;  (xQi^O). 

Fig. 5.  ,,  ,,        forma;  (  X  500). 

Fig. 6.  ,,       he)nispharica  Verty;  {y-QiiO). 

Fig. 7.  ,,  ,,  var.  depressa,  n.var.;  ( x  600). 

Fig. 8.  ,,       disfoides  \.  scuteUiformis,  n.var.;  (  x  660). 

Fig. 9.  ,,  ,,        var. /oreo.sa,  n.var. ;(  X  660). 

Fig.  1(4         ,,        ;»e^rr>/o>?m  Penard;  (  X  400). 

Fig.  11.          ,,  ,,  Tar.  a/^a,  n.var.;  (  X  400). 

Fig.  12.  ,,       t•a^m«s  Penard;  (  X  500). 

Fig.  13.  ,,  ,,       var.  a^is^ra/^'«,  n.var. ;(  X  350). 

Fig.  14.          ,,       costata  K\\Y.',  a,  end-view;  (  x  400). 

Fig.  15.          ,,  ,,       var.  angidosa  (Perty)  mihi,  end-view;  (  x  400). 

Figs.  16,  17. — A  reel/a  costata  var.   conica,  n.var.;   a,  end-view;   (16)  x  500, 

(17) X  400. 
Figs.  18,  19. — Arcella  mitrafa  vAi:  depressa,  n.var.;  (18)x50(J,  (19)x(j60. 
Fig.2(!). — A  reef  la  mitrafa  var.  anyulata,  n.var.;  (  x  400). 

Plate  XXXV. 
Fig.  1. — Di[fihi(/la  orlformis  Cash,  forma;  (  x  500). 
Fig, 2.  ,,  ,,         encj^sted,  outline  only;  (  X  4(XM. 

Fig.3.  ,,  ,,         with  angles  of  the  lobes  projecting;  (  x  5(.M)). 

Fig. 4.  ,,  ,,         var.  wol/is,  n.var.;  (  x  500). 

Fi g.  5 .  , ,  , ,         var .  suhf/fohosa,  n .  var . ;  (  x  500 ) . 

Figs. 6,  7       ,,         lohostoma  YAv,  Inmcata,  n.var.;  (  x  500). 
Figs. 8,  9       ,,  ,,  var.  ghhu/us,  n.var.;  (8)  from  Lismore  (  x330), 

(9)  from  Botany  (  x  400);  a,  end-view  (  x  660). 
Fig.KJ. — Dijfficjia  gramen  Penard,  (  x  330);  a,  end-view  (  x  5(M)). 
Fig.  11.  ,,  rariaiis  Penard,  forma;  a,  side-view  (  x330). 

Fig. 12.  ,,  NfJwpIifes  V.  pn/cherrwia,  n.var. ;(  x  250!. 

Fig.  13.  ,,  ,,  ,,  ,,  orifice;   «,  with  blunt  angles 

(  X  .■^OO);  h,  with  angles  tipped  1»3'  a  sharp  flint  (  x  500);  c,  the  latter 

enlarged;  d,  another  form  of  angle  (  x  (j60). 
Fig.  14. — Difflugia  lithoplitts  v,  jnilcherrima,  forma;  (  x  400). 
Fig. 15.  ,,  ,,  another  form;  (  X  4(X>). 

Plate  XXX vi. 
YigA.—D\ffliigm  Lismortn.<if<,  n.sp.,  (  x330);  a,  orifice  (  x  660). 
Fig.2.  ,,  ,,  var.    crucifera,    n.var.,  (  x  250);  «,  ^,  orifice 

(  X  660). 
Fig.3.  ,,  ,,  var.  //vVo^/^/'?/'/,  n.var.,  orifice;  ( -330), 
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Fig. 4.  —  D'ff^iifjia  hrericoUa  Cash,  fuima;  (  x  270). 

Fig.5.  ,,         hdrelica  v.  /ithophifa  (Penard)  milii,  forma;  (  xoOO). 

Fig.  6.  ,,         c  oust  rid  a  ya,i\  .yjini/era,  nom.nov. ;  (  x  330). 

Fig.  7.  ,,         arceo/ata  var.  8p/i<vrica,  n.var. ;  (  x  130). 

Fig.8.  ,,         corona  var.  Fohyana,  n.var.;  (  x  230). 

Figs. 9,  10.    ,,         tuherculata  \ax.  sphivrica,  n.var.,   orifice;  (9)  x  300,  (10) 

X  660.     For  shape  of  the  test,    take  Figs.  11   or   12  without  the 

processes. 
Fig.  11. — Dijffugia  fubercnlata  var.  nodosa,  n.var.;  (  x  330). 
Fig.  12.  ,,  ,,  var.  co/-o;ia^a,  n.var. ;{  X  240). 

Fig.  13.  ,,        7>?//ex  Penard;  (  X  660). 

Fig.  14.  ,,  ,,     var.  c«/tea^a,  nom.nov. ;(  X  1000). 

Plate  xxxvii. 
Fig.  1 . — Difflufjia  oriformis  Cash,  forma;  (  x  oOO). 
Fig.2.  ,,         haci/larianun  Fevty,  type;  {x  iOO). 

Fig.3.  ,,  ,,  unsymmetrical  form,  more  common;  (  X  400). 

Fig. 4.  ,,  ,,  vav.  australis,  n.\a,r.;  (x^(j{)). 

Fig.o.  ,,  ,,  ,,         ,,         unsymmetrical  form;  (  X  400). 

Fig.6.  ,,  ,,  ,,         ,,         forma;  (  X  330). 

Fig. 7.  ,,         i^e7ictrc// Hopkinson;  (  X  330). 

Figs.8,  9.  ,,  Leranderi,  n.sp. ;  (8)  stony  test  x  330;  (9)chitinous  x  400. 
Figs.  10, 1 1 .  — Diffluyia  ampullida,  n. sp. ;  ( 1 1 )  with  deeper  collarette ;  (  x  500). 
Figs.  12,  13.  ,,         gihberosa,  n.sp. ;  ( 12) from  Coogee,  ( 13)  from  Lismore; 

(  X  400). 
Figs.  14, 1.').  ,,         globulus  var.    Oashii,   n.var.,    (14)  from  Auburn,  a, 

end-view;  (15)  from  Lismore;  (  X  660). 
Fig.  16. — Diffluyia  mitrata,  n.sp.;  a,  end-view;  (X  1000). 
Fig.  17. — Cucurbitella  austral ica,  n.sp.;  (  X  1000). 

Plate  xxxviii. 
Fig.  1. — J^esquereasia  sjjiraUs  var.  caudata,  n.var.;  (  X  250). 
Fig.2.  ,,  ,,        var.  imequalis,  n.var.;  (X  330). 

Fig.3.  ,,         carinafa,  n.sp.;  (  X  300). 

Fig. 4.  ,,         spiculo-^a,  n.sp.;  (  X  3tX)). 

Fig.5. — Phrygantlla  acropodia  (Hertw.  &  Less.)   Hopkinson,  (  X  500);  a, 

end-view  (  X  400). 
Fig.6.  ,,  ,,         x&v.  ausfraJica,  \\.\&v.;  {X  o^){)). 

Fig. 7.  ,,  ,,         var.  depressa,  n.var.;  (  X  660). 

Fig.8. — Cryptodifflugia  oriformis  Penard,  encysted;  (  X  1000). 
Fig.9.  ,,  co7Hp?-e.§.*ta  Penard ;a,end- view; />,  side -view;(X  lOW). 

Fig.  10.  ,,  ,,  var.  australis,  n.var.;  a,  end-view;  6,  side- 

view;  (  X  1000). 
Fig.ll.  ,,  ,,         var.  orata,  n.var.;    X  1000). 
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Figs.  12,  13, — CryptodiffliKjin  i/n'mifrr,  w.Hp.;  (12)  from  Auburn,  (13)  from 
Lismore;  (  X  1330).  The  little  bubble  and  streamer  are  the  preserved 
remains  of  the  pseudopodium. 

Fig.  14. — Gryptodifflwiia  angulata,  n.sp. ;  (  x  1000). 

Fig.  15.  ,,  sacculus  Penard,    formai  ;    a,  h,  from  Centennial 

Park;  c,  from  Duck  Creek,  Clj^de;  (  x  660). 

Fig.  16.  ,,  raflda,  n.sp.,  (  XoOO);  a,  orifice  much  enlarged. 

Figs.17,  18.          ,,  crenidafa,u.s]).;  {X  1330). 

Fig.  19.  ,,  ,,         var.  (T/Zo&osa,  n.var. ;  (  XlOOO). 

Fig.20.  ,,  piisilla,  n.sp.;  a,  var.  conica,  n.var.;  (  X  1000). 

Plate  xxxix. 

Fig.  1. — Hyalo.sphetiia  nohUis  \&Y.  compresm,  n.var.;  «,  side- view  (x330). 

Fig. 2.  ,,  6'oo.^eea/<a,  n.sp. ;  ( X330). 

Fig.3. — Nebtia  miHtari-<<  var.  fuhulata  Brown  ;  a,  side-view  outline; 
(  X  660). 

Fig. 4,  ,,      caiidata  Leidy;  (  x  500). 

Fig. 5.  ,,       dentistoma  var.  lageuiformis,  n.var.;  (X  300). 

Figs. 6,  7. — Quadnda  symmetrica  var.  hngicoUis  Taranek;  (  x  500). 

Fig. 8. — CochUopodiwm  asperum,  n.sp.;  a,  end-view;  (X  KXK)). 

Fig. 9. — Pseudodifflugia  microstoma,  n.sp.;  (  X  660). 

Fig.lO.  ,,  ,,  var.  o6esa,  n.var. ;(  x500). 

Fig.ll. — Diaphoropodo)i pyriforme,  n.sp.;  (X  400). 

Y\^i^.\2,\3.—[t\Ghlamydomyxa  fahyrinthuloides  Archer;  (12)  X  270,  (13) 
X  200. 

Plate  xl. 

Fig.  1. — Euglypha  anstralica,  n.sp. ;  (  x  400). 

Fig.2.  ,,  ,,  var.    elegans,   n.var.,   (X440);    a,  body-scale 

(X  1330). 

Fig.3.  ,,  ,,  var.  cylindracea,  n.var.,  with  surface  a  little 

out  of  focus,  showing  the  twin  foramina  at  the  ends  of  the  bod}'^- 
scales.     The  points  of  the  two  scales  overlap  between  them;  (  X  400). 

Fig. 4. — Euglypha  acanthophora  Ehr. ;  (X  660). 

Fig.5.  ,,  ,,  var.  e^/t/>^/crt,  n.var. ;(  X  600). 

Fig.6.  ,,  ,,  var.  (/^-aciV^iwa,  n.var. ;( X  660). 

Fig. 7.  ,,         cristata  var.  y?iayor  Wailes;  (  x  600). 

Fig. 8.  ,,  ,,        var.  laiiceolata,  n.var,;  (  <  660). 

Fig. 9.  ,,        Jilijh-a  vsii\  elegans,  n.var.;  (x  660). 

Fig.lO.  ,,  ,,      var.  j97/ri/b7'y?ie  Wailes;  (  X  660). 

Fig.ll.  ,,  ,,      var.  c^?i?tc?racea,  n.var. ;(  X  660). 

Fig.  12.  ,,  ,,       var.  Cifwea^a,  n.  var. ;  (X  660). 

Fig.  13.  ,,         compressa  xa,r,  ohscura,  n.var.;  the  left  side   shows  al} 

the  markings  to  be  made  out  with  the  gin-^  on  the  right  with  a 
i\in.  oil  imm.  obj.;  a,  side-view  outline;  (  X  880). 
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Fig.  \\.—EuiiJypha  /oris  Perty,  type;  (  X  660). 

Fig.  1").  ,,  ,,      Penard's  form,  encysted;  (  X  (560 K 

Fig.  16.  ,,  ,,      Penaid's  form,  with  square-ended,  apical  plates, 

quite  smooth  sides,  and  no  apparent  markings;  (X  660). 
Fig.  17. — Eufjlypha  hfcis  var.  lanceolata,  n.var. ;  markings  as  in  Fig.  18;  a, 

side-view  outline;  (  x  10(X)). 

Plate  xli. 

Figs.l,  2. — Ewjlypha  denfata  var.  dongata,  n.var.;  (1)  with  preserved  body 

of  the  creature  (  x  660);  (2)  empty  test  (  x  1000). 
Fig.3. — E.  denfata,  ovate  form,  in  shape  more  like  the  type;  (  X  1000). 
Fig. 4. — E.  dentata  var.  hamulifera  Playf.,  (X  1000);  a,  circular  body-scale 
slightly  overlapping  six  others,  showing  the  foramina,  one  at  the 
intersection  of  every  three  plates,  much  enlarged. 
Figs.o,  6. — Sphenoderia  anstralis,  n.sp. ;  (5)  x  500,  (6)  x  660. 
,,  foreosa,  n.sp.;  (  x  660). 

,,  ,,        var.  tenuis,  n.var.;  (  x  530). 

,,  sphtcrica,   n.sp.  ;    «,   side-view  of  orifice;    h,  end 

view;  (  x  500). 
,,  macrolepis  Leidy,  forma;  (  x  800). 

,,  _/?".svs«Vo^-^ri''8  Penard,  forma,  (x800);  or,  side-view. 

Fig.  12. — Cyphoderiopsls  lowjicoUU,  gen.nov.   et  sp. ;    a,  another  form  of 

orifice;  (  x  660). 
Fig.  13. — Trinema  candatum,  n.sp.;  a,  side-view;  (  x  660). 
Fig.  14. — Sphenoderia Jifsisirodris  var.  -splendida,  n.var.;  (x660). 


Fig.  7. 
Fig.  8. 
Fig.  9. 

Fig.  10. 
Fig.  11. 
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MESOZOIC  INSECTS  OF  QUEENSLAND. 

No.  2.  The  Fossil  Dragonfly  .Eschsidiopsis  {.Eschsa)  flin- 
DERSiEssis  Woodward),  from  the  Rollincj  Downs  (Cre- 
taceous) Series. 

By   R.   J.  Tillyard,  M.A.,   B.Sc,   F.L.S.,   F.E.S.,   Linnean 
Macleay  Fellow  of  the  Society  in  Zoology. 

(Plates  xlii.-xliii.) 

"  The  very  interesting,  fossil  Dragonfly-wing,  that  forms  the 
subject  of  this  paper,  was  found  associated  with  the  small  bivalve 
Mollusc,  Aucella  hiighendensis  Eth.,  in  the  chocolate-coloured 
limestone  of  the  Flinders  River,  North  Queensland,*  seven  miles 
above  Marathon  Station  This  limestone  is  of  Cretaceous  age. 
The  fossil  was  sent  to  Dr.  Henry  Woodward,  F.R.S.,  etc.,  and 
was  described  by  him (5)  in  1884  'AH  ^Eschna  Jlindersiends,  "as 
recognising  its  localit}'  on  the  Flinders  River,  and  one  of  Aus- 
tralia's earliest  explorers  and  heroes." 

That  the  wing  did  not  belong  to  the  recent  genus  uEschna,  nor 
to  any  recent  subfamily,  was  obvious  enough  from  Woodward's 
own  figure.  In  1908,  Handlirsch,  who  had  never  seen  the  fossil 
itself,  removed  it  to  the  extinct  family  ^Esch7iidiidai{2),  and 
placed  it  in  the  genus  .Eschnidkwi. 

Wishing  to  study  this  insect,  I  wrote  some  years  ago  to  the 
Director  of  the  Queensland  Museum,  to  try  and  find  its  where- 
abtjuts.  He  soon  satisfied  me  that  it  was  not  in  the  Museum 
Collection.  Inquiries  from  Mr.  Dunstan,  Chief  Government 
Geologist  of  Queensland,  at  the  Geological  Survey,  elicited  the 


""  The  locality  is  not  far  from  the  town  of  Hughenden,  and  is  now  classed 
an  Western  Queensland;  it  lies  almost  exactly  half-way  along  a  North- 
South  line  drawn  from  Cape  York  to  the  New  South  Wales  border. 
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fact  that  nothing  was  known  of  it  there.  I  wrote,  therefore,  to 
the  British  Museum  authorities  for  information,  and  was  in- 
formed that  the  fossil  had  undoubtedly  been  returned  by  Dr. 
Woodward  to  the  Queensland  Geological  Survey  Collection;  where 
it  was  ultimately  found,  without  a  label,  in  an  accumulation  of 
odd  specimens. 

The  rock-specimen,  on  which  a  number  of  fragments  of  AnccJla 
are  plainly  visible,  is  hard,  dark  greyish-brown,  and  moderately 
finel}'  grained.  The  dragon  fly- wing  lies  upon  a  fairly  even  plane 
of  fracture,  and  has  its  apical  third,  or  a  little  more,  and  also  a 
small  piece  of  the  broad  anal  area  at  the  base,  cut  off  by  two 
parallel  fractures  of  the  rock  running  obliquely  across  the  wing. 
Unfortunately,  a  further  irregularity  in  the  fracture-plane  has 
extended  up  from  the  posterior  margin  near  the  base,  well  into 
the  middle  of  the  wing,  and  has  thus  removed  a  considerable 
amount  of  the  interesting  area  lying  below  the  triangle,  as  can 
be  seen  in  the  photographs  on  Plate  xlii. 

The  description  and  figure  given  by  Dr.  Woodward,  in  1884, 
may  be  described  as  broadly  accurate,  as  far  as  the  requirements 
of  the  day  were  supposed  to  go,  with  the  exception  of  a  few  mis- 
statements which  should  have  been  avoided,  even  by  one  who 
claimed  no  special  knowledge  of  Dragonfly  Wing- Venation.  For 
instance,  in  describing  the  main  veins  or  "nervures"  of  the 
anterior  border  of  the  wing,  we  are  told  that  the  "costal 
nervure,"  the  "sub-costal,"  and  the  "median"  (in  modern  termin- 
ology, C,  Sc,  and  R)  "pass  along  the  anterior  border  until  they 
reach  the  '"iiode^'  or  cubital  point";  after  passing  which,  only 
the  two  anterior  ones  "are  continuous  to  the  extremity  of  the 
wing,  and  support  the  pterostigma.  '  Now  this  is  not  true  of 
any  Dragonfly,  for  it  is,  in  every  case,  the^v*'^  and  third  of  these 
veins  (C  and  H)  that  run  past  the  nodus  and  support  the  ptero- 
stigma. Further,  in  the  fossil  under  discussion,  it  is  less  than 
ever  true,  for  it  is  easily  seen  that,  in  this  case,  all  three  of  these 
veins  appear  to  pass  the  nodus,  and  Woodward's  own  figure 
shows  them  so  doing.  Again,  it  is  somewhat  puzzling  to  be  told, 
on  p. 3 38,  that  the  fossil  is    "perhaps   referable  to  the  subfamily 
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Gomphince,''^  and  to  have  it  placed,  on  p.339,  in  the  genus 
^Eschna;  since,  long  before  1884,  the  two  subfamilies  uEschninfc 
and  Gomjyhirue  had  been  clearly  recognised  and  distinguished. 

However,  Woodward  got  very  close  to  the  mark,  as  regards 
the  true  relationships  of  this  fossil  wing,  when  he  noticed  its 
close  resemblance  to  a  fossil  w  ing  found  in  the  Lower  Purbecks 
of  Durdlestone  Bay,  Dorset,  England,  and  figured  b)^  Prof.  J.  O. 
West  wood  (4}  in  1854.  Though  Woodward  does  not  mention  the 
name  of  this  specimen,  there  can  be  little  doubt  that  he  referred 
to  ^Eschnidium  huhas  Westwood,  a  form  so  similar  t<^  the  more 
complete  ^Eschnidium  densum  Hagen,  that  Handlirsch  thinks 
that  the  two  may  very  well  be  specifically  the  same. 

Woodward's  figure  (5,  PL  xi.,  fig.l)  shows  a  wing  undoubtedly 
belonging  to  the  ^Eschnidiidw  in  its  general  features,  but  ap- 
parentlj^  differing  from  the  type-genus,  ^Eschnidhim,  in  some 
important  points,  notably  in  the  extraordinary,  transversely 
narrowed  triangle,  the  incomplete  arculus,  and  the  weakly -formed 
nodus.  These  points  are  so  important  that,  if  the  fossil  really 
agrees  with  Woodward's  figure,  it  would  be  impossible  to  endorse 
Handlirsch's  removal  of  it  to  the  genus  ^Eschnidium.  It  would 
be  necessary  to  propose  a  new  genus  for  its  reception.  Hence, 
in  making  a  careful  study  of  the  wing,  I  have  paid  special  atten- 
tion to  these  three  important  areas,  with  the  results  that  I  now 
propose  to  give  in  this  paper. 

It  is  necessary  to  state,  first  of  all,  what  is  the  degree  of  pre 
servation  of  the  fossil  wing,  and,  in  particular,  of  the  small 
veinlets  and  areolets  that  cover  it  so  abundantly.  The  rock  on 
which  the  wing  is  impressed  is  very  hard.  The  outlines  of  the 
main  veins,  and  their  concavity  or  convexity,  are  preserved  to 
perfection.  On  the  other  hand,  the  finer  veinlets  and  areolets 
are  not  thus  perfectly  preserved,  yet  they  can  be  seen  to  be  pre- 
sent in  all  parts  of  the  wing.  It  may  be  stated  that  every 
polygonal  areolet  is  preserved  in  such  a  way  that  its  interior  is 
indicated  on  the  rock  as  a  small  depression,  while  the  veins,  that 
form  its  periphery,  are  not  usually  clearly  marked  (except  only 
in  the  case  of  cross-veins  passing  direct  from  one  main  vein  to 
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another);  so  that,  if  one  attempts  to  draw  the  outUne  of  a  cell 
under  the  camera  lucida,  its  exact  shape  and  position  depend 
partly  upon  the  direction  of  light.  In  order  to  show  up  these 
areolets,  it  is  necessary  to  use  very  oblique  light.  Consequently, 
if  the  light  be  directed  from  the  right  side  of  the  areolet,  the 
dividing  lines  between  light  and  shade  (which  are  the  lines  that 
give  us  the  rough  outline  of  the  cell)  will  lie  too  far  to  the  right; 
while,  with  light  directed  from  the  left,  the}^  will  lie  too  far  to 
the  left.  That  this  is  so,  I  easily  proved  by  drawing  a  typical 
areolet  or  two,  with  two  or  more  different  lightings,  when  the 
outlines  of  the  cells  did  not  wholly  coincide.  Therefore,  in  all 
important  cases,  it  was  essential  to  make  at  least  two  drawings, 
and  to  gauge  the  true  outline  of  the  cell  as  a  middle  position 
between  them.  By  this  somewhat  laborious  method,  I  hope  that 
I  have  succeeded  in  obtaining  a  more  accurate  result  of  the 
details  of  this  wing  than  would  otherwise  have  been  possible. 

The  general  appearance  of  the  fossil  is  seen  from  the  two 
photographs  in  Plate  xlii.  In  Fig.  9,^  the  light  was  directed  on 
to  the  fossil  from  the  left,  or  basal  side,  at  an  angle  of  about  20° 
to  the  plane  of  the  wing.  In  fig.  10,  the  light  was  similarly 
directed  from  the  right  or  distal  side.  A  comparison  of  the  two 
figures  shows  the  strong  convexity  and  concavity  of  the  veins 
very  clearly.  The  following  are  the  convex  veins: — C  (very 
slightly),  R  +  M  to  arculus,  R  beyond  arculus,  Ms,  M4,  A  and 
all  its  descending  branches,  and  the  distal  side  of  the  triangle. 

The  following  are  the  concave  veins: — Sc,  its  apparent  con- 
tinuation beyond  the  nodus,  the  nodus  itself,  the  subnodus  and 
its  continuation  Rs;  Mj,  M.,,  M3,  Rspl,  Mspl,  Cu,  and  the  an- 
terior and  proximal  sides  of  the  triangle. 

It  will  be  seen  from  this,  that  the  plane  of  the  triangle  is  not 
horizontal,    but    inclined    upwards    distally,    so    that    this    area 


*  The  numbers  of  the  figures  and  text-figures  in  this  series  of  papers  are 
made  concurrent  from  one  paper  to  another.  In  No.  1,  the  figures  in 
PI.  ix.  were  inadvertently  left  unnumbered;  the  forewing  of  Archipanorpa 
maynifica  should  have  been  fig.  7,  the  hindwing  fig.  8.  Fig. 9  of  PI.  xlii.  in 
this  paper  follows  on  consecutivelj-. 
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catches  the  light  directed  from  the  base  (Plate  xlii.,  fig. 9)  but 
lies  in  deep  shade  when  the  light  is  directed  from  the  distal  side. 

It  should  also  be  noticed  that  the  numerous  convex  branches 
of  A  are  separated  by  concave  supplements.  None  of  these  are 
true  branches  of  A,  for  it  can  easily  be  seen  that  they  are  all 
incompletely  formed  as  they  approach  A  from  below.  Wood- 
ward's figure  shows  this  fairly  well,  but  an  examination  of  the 
actual  fossil  (Plate  xlii.,  fig.  10)  shows,  along  the  broken-off  edge 
below  and  proximad  from  the  triangle,  how  very  marked  this 
alternate  convexity  and  concavity  really  is. 

The  Gosta  (C)  is  much  thickened  at  the  base,  for  a  distance  of 
about  2  mm.;  there  are  only  very  faint  indications  of  the  typical 
"ribbing"  of  this  vein.  For  most  of  its  length,  it  appears  to  be 
a  rather  weak  vein,  very  little  stronger  than  Sc.  Between  C 
and  8c,  a  parallel  supplement  (Cspl)  is  developed,  beginning 
weakly  just  above  the  arculus,  and  continuing  more  strongly 
right  to  the  nodus.  This  is  not  shown  at  all  in  Woodward's 
figure.  The  cross- veins  between  C  and  R  are  mostly  weak  and 
irregularly  placed;  but  two  complete  ones  can  be  made  out,  which 
are  shown  slightly  thickened  in  Plate  xliii.,  fig.  11.  These  pro- 
bably represent  the  two  hypertrophied  antenodals  of  recent 
uEschnidce.  Beyond  the  nodus,  there  is  only  a  much  fainter 
indication  of  a  corresponding  supplement,  though  Woodward 
figures  this  as  if  it  were  quite  obvious. 

The  subcosta  (8c)  is  very  plainly  marked,  lying  in  a  moderate 
furrow  from  base  to  nodus.  At  that  point,  it  appears  to  divide 
into  three,  one  branch  turning  sharply  upwards  to  join  the  costa, 
a  second  running  straight  on  through  the  nodus,  parallel  to  and 
between  C  and  R,  and  a  third  turning  obliquely  downwards  to 
meet  R  at  the  subnodus.  The  actual  structure  of  these  three 
veins  will  be  fully  discussed  when  we  come  to  deal  vs-ith  the 
nodus  itself. 

The  radius  (R)  and  media  (M)  appear  to  be  very  slightly 
separated  at  the  extreme  base  of  the  wing,  but  fuse  together 
almost  immediately,  and  continue  to  the  arculus  as  a  single, 
thick,   convex   vein,    R  +  M.       Thence  onward,    R   runs    ahuost 
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straight — actually  witli  a  very  s'ight  double-curving — below  and 
parallel  to  C  and  Sc.  Tlie  question  of  the  formation  of  the 
radial  sectm'  (Rs)  must  be  dealt  with  under  the  discussion  of 
the  nodus. 

The  media  (M)  divides  at  the  arculus  into  the  concave  and 
weak  Ml +3,  and  the  stronger,  convex  vein,  M^.  At  a  point  a  little 
beyond  the  distal  end  of  the  triangle,  M1+3  divides  into  M142 
above,  and  M3  below,  both  weakly  formed  and  concave.  Imme- 
diately afterwards,  M1+2  gives  off,  posteriorly,  a  strong  concave 
vein,  corresponding  with  the  bridge-vein  of  recent  Anisoptera. 
This  vein,  for  the  reasons  given  below  in  my  discussion  of  the 
nodus,  I  have  definitely  decided  to  call  the  Zyyojjferid  sector  (Ms). 
It  runs  parallel  to,  and  a  little  below,  M2.  Mi +2  divides  into 
M,  and  M._,  just  before  these  two  veins  are  crossed  by  the  vein 
descending  from  the  subnodus,  as  Woodward's  figure  accurately 
shows.  Below  Ms,  there  is  a  slight  indication  of  the  formation 
of  a  radial  supplement  (Rspl).  M4  runs  from  the  arculus  to  the 
upper  distal  angle  of  the  triangle,  and,  from  there  on,  curves 
gently  downwards,  beneath  and  subparallel  to  Ms,  to  reach  the 
posterior  wing-border  far  beyond  the  le\el  of  the  nodus.  Beneath 
M4,  a  very  long,  median  supplement  (Mspl)  is  developed,  lying 
slightly  concave  to  M^,  but  not  linked  up  with  the  triangle  (as 
would  appear  from  Woodward's  figure). 

The  cubitus  (Cu)  is  a  fairly  strong,  concave  vein,  running,  with 
a  very  slight  double-curving,  below  the  arculus,  to  join  the 
triangle  at  its  proximal  angle.  There  it  turns  sharply  down 
wards,  at  right  angles  to  its  previous  course,  forming  the  proximal 
side  of  the  triangle  itself.  Its  further  course  is  unfortunately 
lost,  owing  to  the  fracture  below  the  triangle,  already  mentioned. 
But,  at  the  distal  side  of  this  fracture,  it  is  easy  to  pick  up  again 
a  strongly  concave  vein  descending  to  the  wing-border  almost 
directly  under  the  nodus.  This  must  certainly  be  Cuj ;  but  where 
Cuo  is,  or  whether  it  is  present  at  all,  is  not  so  easy  to  determine. 

The  analis  (A)  is  a  very  strongly-marked,  convex  vein,  running 
in  a  gentle  curve  (concave  to  the  costa)  from  the  base  to  the 
proximal  angle  of  the  triangle,  where   it   meets  Cu,     I   can  find 
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no  absolutely  satisfactory  evidence  of  the  existence  of  an  anal 
a'ossing;  but  the  oblique  vein  descending  from  Cu  just  below  the 
arculus,  to  meet  A  at  the  point  where  A3  descends  from  it,  may 
possibly  represent  this  vein.  If  we  reckon  the  distal  portion  of 
A,  which  links  up  with  Cu,  and  forms  the  upper  side  of  the 
large  subtriangle,  to  be  a  secondary  formation  (as  in  recent 
Anisoptera),  we  can  call  the  seven  clearly-marked,  convex,  de- 
scending branches  Ai,  A.^,  etc.,  to  A-.  There  may  be  one  or  two 
more  similar  branches  in  the  narrow  anal  portion  of  the  base, 
that  is  missing  in  the  fossil. 

We  can  now  proceed  to  discuss  the  three  most  important  areas 
of  the  fossil  wing,  viz.,  the  arculus,  the  triangle,  and  the  nodus. 


^M 


Text-fig.  8. 
^Eschnidiopsisflindersiein^ifi  (Woodward),  liindwing;  region  of  arculus; 

(  X  V2h). 


The  Arculus  (Text-fig.8). 

This  area  is  very  beautifully  preserved,  so  that  a  little  care  in 
arranging  the  lighting  allows  us  to  draw  every  cross-vein  in  its 
exact  position.  The  arculus  itself  exhibits  two  very  primitive 
features  to  perfection: — 

{a)  It  is  incomplete  posteriorly,  the  cross-vein  (x)  destined  to 
complete  it  having  not  yet  fully  taken  up  its  position. 

(6)  The  upper  sector  of  the  arculus  (M1+3)  leaves  the  main 
stem  of  M  very  close  under  R,  as  in  the  recent  Thorhue. 

As  a  contrast  to  this,  the  actual  angle  made  by  M4  with  R  is 
greater  than  that  seen  in  many  recent  Dragonflies,  being  very 
nearly  a  right-angle.     Woodward's  figure  makes  this  angle  much 
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too  small,  and  is  also  inaccurate  in  showing  the  two  sectors  of 
the  arculus  as  if  they  came  off  separately  from  R. 

If  Handlirsch's  figure  of  ^Eschnidium  densum  Hagen,  is  correct, 
that  dragonfly  had  a  much  more  specialised  form  of  arculus;  so 
that  the  differences  between  it,  and  the  species  under  discussion, 
would  alone  be  sufficient  to  admit  of  placing  the  latter  in  a  new 
genus. 


Text-fig.  9. 
jEschnidiopsis  flhulersiensis  (Woodward),  hindwing;  region  of  triangle; 

(  X  12^). 

The  Triangle  (Text-fig.  9). 

The  anterior  portion  of  the  triangle  and  its  broad  supporting 
subtriangle  are  very  well  preserved.  Unfortunately,  as  we 
follow  these  structures  posteriad,  their  formation  becomes  less 
easy  to  make  out;  and,  finally,  just  at  the  extreme  posterior  end 
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of  the  triangular  region,  the  fracture  already  mentioned  cuts  us 
off  from  completing  our  survey.  Woodward,  in  his  figure,  traces 
the  veins,  called  by  me  Aj  and  Ao,  across  this  fracture,  together 
with  two  interpolated  supplements.  This  is  quite  unjustifiable, 
particularly  as  he  makes  both  these  veins,  which,  before  crossing 
the  fracture,  are  strongly  convex,  pass,  on  reaching  the  other 
side,  into  veins  which  are  quite  as  strongly  concave,  and  which, 
therefore,  if  they  are  parts  of  the  main  veins  at  all,  and  not  mere 
supplements,  must  belong  to  Cu.  The  only  ridgings  that  can  be 
seen  running  across  the  area  of  bare  rock  forming  the  fracture 
are  shown  by  dotted  lines  in  Plate  xliii.,  fig.  11.  As  these  are 
continued  far  beyond  the  posterior  border  of  the  wing,  and  as 
similar,  though  not  quite  so  plain,  ridgings  can  be  made  out  in 
the  area  beyond  the  costal  margin  of  the  wing,  I  can  only  con- 
clude that  they  are  part  of  the  structure  of  the  fracture,  or  of 
the  grain  of  the  rock,  and  have  nothing  whatever  to  do  with  the 
wing  itself. 

The  triangle  itself  is  certainly  the  most  remarkable  structure 
of  the  kind  known  in  the  hind  wing  of  any  Anisopterous  Dragon- 
iiv,  owing  to  its  intense  narrowing  in  a  transverse  plane.  Its 
shape,  taken  in  conjunction  with  its  broad  and  somewhat  quad- 
rangular subtriangle,  at  once  suggests  a  comparison  with  the 
same  structures  in  the  forewings  of  the  most  highly-developed 
recent  Libellulidw.  The  two  formations  are  certainly  parallel; 
but,  as  we  cannot  trace  out  the  course  of  the  cubitus  and  its 
branches  with  certainty  in  our  fossil,  it  does  not  seem  possible  to 
institute  a  detailed  comparison. 

Text-fig.  10  shows  the  actual  shape  of  the  triangle  and  sub- 
triangle.  In  Woodward's  figure,  the  shape  of  the  triangle  is  not 
quite  correctly  indicated,  and  it  is  made  to  appear  widei-  ante- 
riorly than  it  really  is.  Further,  the  long,  distal  side  is  not  so 
curved  as  in  Woodward's  figure;  and  the  short,  upper  side  is 
absolutely  straight,  with  both  Cu  and  A  meeting  it  together  at 
its  extreme,  proximal  end.  The  cross- veins  in  the  triangle  itself 
are  all  simple  and  subparallel,  and  are  more  numerous  than  would 
appear  from  AVood ward's   figure.     One  of  these  cross-veins,  the 
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seventh  from  the  basal  to  the  distal  side,  is  very  clearly  \  isil)le 
in  whatever  direction  the  light  may  be  arranged,  and  is  evidently 
much  thicker  than  the  others.  Further,  it  is  very  distinctly 
concave.  It  would  seem,  therefore,  very  likely  that  this  vein 
is  really  part  of  Cuj,  so  that  the  forking  of  the  cubitus  takes 
place  at  the  posterior  basal  angle  of  the  triangle  (the  point  d  in 
the  figure).  If  this  be  so,  then  the  continuation  of  the  proximal 
side  must  be  C.u^;  while  Cuj,  after  leaving  d,  crosses  to  meet  the 
long  distal  side  at  the  point  e,  where  it  turns  sharply  downwards 
to  continue  the  line  of  that  side  posteriad.  It  must  be  noted, 
howevei-,  that  this  continuation  remains  highly  convex.  In  all 
recent  Anisoptera,  Cui  remains  concave  throughout  its  length, 
whereas  Cn^  becomes  convex  after  leaving  the  triangle.  That 
the  convex  vein  does  not  continue  to  the  wing-border  in  our 
fossil,  is  quite  evident,  since,  on  the  other  side  of  the  fracture, 
one  finds  a  strongly  concave  vein  running  to  the  border,  just  in 
the  usual  position  for  Cu,.  We  have,  therefore,  two  alterna- 
tives :  either  («)  if  the  cubital  fork  is  at  d,  then  the  local  con- 
vexity of  Cu,  just  below  the  triangle  must  be  attributed  to  the 
influence  of  the  strong  distal  side  of  the  triangle  dominating  it 
for  some  distance,  though  it  soon  sinks  into  the  usual  concavity; 
or  (6)  the  vein  de  may  be  only  a  strengthened  cross-vein,  and  the 
distal  side  may  continue  below  it  to  meet  the  proximal  side  at 
some  point  just  within  the  obliterated  area,  so  that  the  triangle 
is  really  triangular,  and  not  quadrangular;  if  so,  then  the  cubital 
fork  is  at  this  latter  point,  and  the  two  branches  of  Cu  may  very 
well  possess  their  usual  characters  from  the  very  start.  A  study 
of  Handlirsch's  figure  of  this  part  of  the  hind  wing  of  ^EschnidiuDi 
deusum  Hagen,  (2,  Atlas,  Plate  xlvii.,  fig.  16)  fails  to  help  us  here, 
though  it  is  quite  likely  that  an  examination  of  the  actual  fossil 
might  give  us  the  necessary  clue.  Thus  the  actual  shape  of  the 
triangle,  and  the  position  of  the  cubital  fork  in  our  fossil,  must 
remain  doubtful.  It  is,  indeed,  just  possible  that  the  triangle 
may  remain  open  posteriorly,  as  the  subtriangle  appears  to  do 
also  in  this  remarkable  wing-form. 

The    suhtriaugle    is    a    wide,    irregularly    quadrangular    area, 
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bounding  the  triangle  proximally,  and  enclosed  by  a  continuation 
of  A  above  (this  must  be  a  specialised  cross- vein,  if  the  formation 
is  the  same  as  in  recent  Anisoptera),  Aj  proximally,  and  the  bent- 
down  portion  of  Cu  distally.  Posteriorly,  the  area  is  narrowed 
by  the  converging  of  Ai  towards  Cu;  but  whether  they  ever 
meet,  so  as  to  complete  the  closure  of  the  subtriangle,  there  is 
unfortunately  not  quite  enough  of  the  wing  preserved  to  show 
us.  At  the  edge  of  the  fracture,  Cu  appears  definitely  to 
have  turned,  so  as  to  run  closely  parallel  to  and  above  Aj ;  so 
that  the  chances  are  that  this  area  is  not  closed  off  posteriorly  by 
any  strong  vein.  Within  the  subtriangle,  a  number  of  small, 
irregular,  polygonal  areolets  form  a  close  meshwork,  four  cells 
wide  in  the  broadest  portion.  Proximally,  the  subtriangle  itself 
is  supported  by  two  struts,  f  and  ^,  formed  by  alignment  of  the 
boundaries  of  numerous  cellules.  Of  these,  f  passes  from  A.,  to 
Ai  almost  at  right  angles,  meeting  the  latter  at  its  bend;  while 
(J  is  much  longer  and  very  oblique,  meeting  Aj  just  on  the  edge 
of  the  fracture. 

Distally  from  the  triangle,  there  lies  a  broad  area  containing 
a  very  large  number  of  small,'  irregular,  unspecialised,  polygonal 
cellules.  As  far  as  I  can  make  these  out,  they  are  much  more 
numerous  than  AVoodward's  figure  would  indicate;  and  I  can  find 
only  the  slightest  traces  of  the  supplements  indicated  by  him  as 
descending  obliquely  from  the  most  proximal  portion  of  Mspl; 
nor  is  that  part  of  Mspl  itself  at  all  evident.  Plate  xliii.,  fig.  11, 
shows  more  accurately  the  appearance  of  this  area. 

The  Nodus  (Text-fig.  10). 

This  area  is  \  ery  well  preserved,  on  the  whole;  but,  unfortu- 
nately, the  nodus  itself  is  a  weak  formation,  so  that  its  exact 
structure  is  not  easy  to  determine.  I  have  studied  it  under 
oblique  light  from  several  different  directions.  A  correlation  of 
the  drawings  obtained  in  this  manner  gives  the  result  shown  in 
Text-fig.  10,  which,  I  think,  is  as  accurate  as  we  can  hope  to  get. 

Approaching  the  nodus,  the  costal  vein  is  not  strongly  formed, 
and  shows  practically  no  sign  of  "ribbing."     At  the  nodus  itself, 
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the  break  in  the  costa  is  not  very  strongly  marked,  but  is  evident 
from  the  sudden  drop  in  level.  Examination  in  certain  lights 
shows  the  presence  of  two  distinct  veins,  both  weakly  formed, 
bounding  tlie  nodal  furrow,  one  on  either  side.  Of  these,  the 
proximal  is  the  upturned  end  of  Sc,  the  distal  is  the  nodal  cross- 
vein  (y^c).  This  latter  is  prolonged  below  Sc,  for  a  short  dis- 
tance, before  it  receives  the  downwardly-arching  end  of  the  sub- 
costal supplemeiU  (Scspl),  or  vein  which  appears  to  form  a  pro- 
longation of  8c  beyond  the  nodus.       That  there  is  a  distinct  gap 


Text-fig.  10. 

.Eiichnkliop.ns  Jiindersienais  (Woodward),  hindwing;  region  of  nodus  and 

radial  sector;  (  x  12^). 


between  8c  proper,  proximal  to  the  nodus,  and  Scspl  distal  from 
it,  can  be  clearly  seen,  so  that  the  second  branch  of  Sc  spoken 
of,  on  p.  680,  as  apparently  running  straight  through  the  nodus, 
does  not  really  exist  at  all.  It  can  also  be  seen,  that  the  sup- 
posed third  l)ranch  mentioned  on  the  same  page  is  non-existent, 
being  none  other  than  the  downward  production  of  the  nodal 
cross-vein  itself,  which  curves  round,  posteriad  and  distad,  to 
meet  R  at  the  stibnodns  (Sn).  At  this  point  the  vein,  which  is 
clearly  the  true  Radial  Sector  (Rs)  comes  off  posteriad  from  R, 
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and  shows  a  slight  curving  close  to  its  origin.  This  Rs  crosses 
from  R  to  M  obliquely,  reaching  the  latter  jiist  after  it  has 
divided  into  Mj  and  Mo,  and  crosses  over  both  these  branches. 
It  then  becomes  a  very  weakly-formed  vein,  which  drops  less 
obliquely  towards  Ms,  but  fails  to  reach  it,  being  caught  up  at 
the  upper  proximal  angle  of  a  small,  but  clearly-marked,  trape- 
zoidal cellule  standing  upon  Ms  itself. 

This  formation  certainly  supports  the  theory,  advanced  by  me 
in  a  previous  paper,  concerning  the  true  nature  of  the  Bridge  in 
.\nisoptera(3) — written  before  I  had  seen  this  fossil — except  in 
one  particular.  I  suggested  that,  in  the  Anisoptera,  trachea  Ms 
"becomes  hitched  on  to  Rs,"  so  that  the  bridge  itself  represents, 
in  the  imaginal  venation,  the  original  course  of  Ms,  while  its 
distal  prolongation  beyond  the  oblique  vein  (this  latter  repre- 
sented in  our  fossil  by  the  piece  oi  Rs  lying  below  M  )  represented 
Rs  {I.e.,  pp. 883-4).  Now,  in  our  fossil  wing,  Rs  practically  fails 
to  reach  Ms,  so  that  the  natural  interpretation  of  the  venation 
is  that  not  only  the  bridge  itself,  but  also  its  continuation  right 
to  the  wing-border,  belongs  altogether  to  Ms,  while  Rs  only 
forms  the  subnodal  vein  between  R  and  Mj,  the  minute  crossing 
between  Mj  and  M.^,  and  the  incomplete  oblique  vein  (O)  descend- 
ing towards  Ms,  but  failing  to  reach  it.  A  very  little  advance 
in  specialisation  in  this  latter  region  would  straighten  out  the 
lower  end  of  Rs,  so  that  the  oblique  vein  would  appear  completed, 
as  in  all  recent  Anisoptera."* 

Woodward's  figure  correctly  shows  the  point  of  crossing  of  Rs 
(jver  M,  and  its  failure  to  reach  Ms,  but  quite  fails  to  give  the 
peculiar  and  distinctive  features  of  the  nodus  itself,  and  the 
dense  structure  of  the  cellular  meshwork  in  that  rearion. 


*  It  is  possible  that  Rs  actually  continues  along  the  zigzag  between 
M._,  and  Ms  for  three  cellules"  distance,  so  that,  if  further  evolution  sini. 
plilied  this  part  to  single  cross-veins,  the  slanting  vein  marked  O'  in  the 
figure  might  appear  as  an  "oblique  vein."  This  process  might  account 
for  the  carrying  on  of  the  oblique  vein  far  beyond  the  level  of  the  nodus 
in  ^Eschuidnun,  and  in  many  recent  Anisoptera. 
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We  may  summarise  the  chief  points  of  interest  in  this  region 
of  the  wing  as  follows: — 

(1)  The  nodus  is  fully  formed,  but  weak. 

(2)  The  subnodus  is  also  complete. 

(3)  The  apparent  prolongation  of  Sc  through  the  nodus  is  of 
the  same  nature  as  that  seen  in  Telephlebia^  i.e.,  due  to  the 
secondary  formation  of  a  supplement  between  C  and  R,  by  align- 
ment of  the  boundaries  of  numerous  cellules  of  the  dense  mesh- 
work  to  form  a  sahcostal  iHtj}j)lHmeut^  8cspl;  but,  in  the  fossil,  this 
Scspl  is  completely  formed,  whereas,  in  Telephlebia,  it  is  of  only 
about  two  cellules'  length. 

(4)  Supplements  similar  to  8cspl,  and  due  to  the  same  cause, 
are  formed  proximally  to  the  nodus,  between  C  and  fSc,  and 
distally  from  the  nodus,  between  C  and  8cspl;  but  the  latter  of 
these  does  not  reach  back  proximally  to  the  nodus  (see  Plate 
xliii.,  fig.  11), 

(5)  Rs  arises  from  R  directly  under  the  subnodus.  It  is  a 
weak  vein,  running  obliquely  to  M,  crossing  Mj  and  M.,  not  far 
distad  from  their  point  of  union,  and  then  dropping  towards  Ms 
as  the  incomplete,  oblique  vein  O. 

It  will  be  seen  that,  if  this  fossil  gives  us  the  right  interpreta- 
tion of  the  structure  of  Rs  and  Ms,  the  distinction  between  the 
Anisoptera  and  Zygoptera  in  this  region  almost  disappears.  The 
only  difference  would  be  that,  in  the  former,  trachea  Rs  has 
become  strengthened  by  capturing  Ms,  so  that  the  basal  part  of 
the  latter  (the  bridge)  has  become  aborted;  while,  in  the  latter, 
it  continues  to  weaken,  and  fails  ever  to  cross  Mi^o- 

Classification  of  the  Fossil    Wing. 

As  long  as  we  decide  to  keep  to  the  old  classification  of  the 
Anisoptera,  in  which  only  two  families  are  recognised  (the 
^EschaidcB  and  the  Libellulidce),  it  seems  to  me  that  we  cannot 
grant  full  family-rank  to  the  ^Eschnidiidie.  These  latter  have 
the  triangles  of  the  fore-  and  hind  wings  alike  (both  being 
elongated  transversely  to  the  wing-axis),  and  the  antenodals  of 
the  first  and  second  series  not  corresponding.     Hence  they  are, 
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within  the  hroad  definition  of  that  family,  true  .EschuidfB.  I 
propose,  therefore,  to  regard  Handhrsch's  family  .Eschnidiidce  as 
only  a  subfamily,  ^Eschuidiinxp,  within  the  family  ^Eschnidce,  and 
of  equivalent  rank  with  the  subfamilies  Petalui'itup,  Cordide- 
(jastrince,  and  C hloroywuqyhince.  This  last  group,  I  consider  to 
be  the  nearest  living  type  to  the  fossil ' ^Eschnidiince^  owing  to 
the  shape  of  its  triangles. 

At  present,  the  fossil  wings  (Jurassic  and  Cretaceous)  assigned 
to  the  subfamily  uEschtiidihue  are  all  comprised  within  the  single 
genus  ^Eschnidiuni  AVestwood.  I  now  propose  to  separate  out 
the  Queensland  fossil  wing  as  the  type  of  a  distinct,  new  genus, 
^Eschnidiopsisy  according  to  the  following  Table: — 

Subfamily  ^schnidiin^. 
Key  to  the  Genera. 
Arcuhis  complete  posteriorly;  triangles  not  excessively  narrowed 

transversely  to  the  wing-axis    Genus  ^Eschnidium  Westwood. 

(Jurassic,  Europe).     Type,  Jj^schnidium  huhas  Westwood.      (Lower 
Purbecks,  Durdlestone  Bay,  England). 
Arculus  incomplete  posteriorly;    triangle  of  hindwing  excessively 

narrowed  and  elongated  transversely  to  the  wing-axis 

Genus  jEschnidiopsi^,  n.g. 

(Cretaceous,   Australia).     Type,  ^Eschna  Jiindersitnsis  Woodward. 
(Flinders  River  Beds,  N.  Queensland). 

^SCHNIDIOPSIS,    n.g. 

Large  Dragonflies  (hindwing  about  40  mm.  long)  with  exceed- 
ingly dense  reticulation,  as  in  uEschnidium.  Nodtis  completely 
formed,  but  weak;  subnodus  also  present.  Rs  arises  at  the  sub- 
nodus,  crosses  Mj  and  M.^  just  distad  from  their  point  of  union, 
and  drops  towards  Ms  as  an  incomplete,  oblique  vein.  (In 
jEschnidiuni,  as  figured  by  Handlirsch,  the  oblique  vein  is  com- 
plete in  the  hindwing,  and  lies  far  distad  from  the  nodus). 
,  Arculus  strongly  formed,  but  incomplete  posteriorly;  M1+3  leav- 
ing it  very  close  up  to  R;  M4  lying  well  below  M1+3,  separated 
from  the  latter  by  two  rows  of  cellules.  Triangle  of  hindwing 
very  long,  and  excessively  narrowed  transversely  to  the  wing- 
axis;    crossed  by  a    number   of    simple,   subparallel   cross-veins; 
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either  quadrangular  in  form  (closed  posteriorly  by  the  thickened 
cross-vein  de  of  Text-fig. 9),  or  open  posteriorly;  far  removed  from 
arculus.  Suhtriamjle  broad,  quadrangular,  filled  with  a  mesh- 
work  of  irregular  cellules;  probably  narrowly  open  posteriorly. 
Mspl  weLl-developed,  slightly  concave  to  M^.  Rspl  apparently 
fairly  well-developed.  Anal  crossiuy  not  clearly  indicated.  Anal 
vein  with  at  least  seven,  well-formed,  convex,  descending  branches 
in  hindwing,  subparallel,  separated  by  concave  supplements. 
Type,  ^Eschna  ^flindersiensis  Woodward. 

^scHNiDioPSis  FLixDERSiENsis  (Woodward). 

^Eschna  Jiiiidersieiisis  Woodward,  Geo).  Mag.,  New  Series, 
Dec.  iii..  Vol.  i..  No.  viii.,  1884,  pp.337-:3:39,  Plate  xi.,  fig.l. 

jEschnidium  Jlhidersieuse  Handlirsch,  Die  fossilen  Insekten, 
p.667. 

Total  length  of  specimen  (hindwing)  measured  along  the  radius, 
22*5  mm.  Greatest  breadth  (at  level  of  origin  of  Ms),  12-6  mm. 
Probable  total  length  of  wing,  about  40  nnn. 

Description  as  given  in  this  paper. 

Locdlity. — Flinders  Kiver  Beds  (Cretaceous),  N.  Queensland. 

Type  in  Coll.  Queensland  Geol.  Survey,  Brisbane,  Q. 
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EXPLANATION  OF  PLATES  XLII.-XLIII. 

Plate  xlii. 
Figs.  9- 10. — ^EscJuiidlopsis   jl}nder.^iev>^iif   Woodward,     hind  wing  ;    photo- 
graphed by   strong  oblique,   artificial  light;   (  x  4).      In  Fig.  9,    the 
light  is  directed  from  the  left;  in  Fig.  10,  from  the  right. 

Plate  xliii. 
Fig.  11. — ^E.^chnidiojtsls     Jiindersieiisi'i     (WoodMard),     hindwing  ;     (  x  6). 
Camera  lucida  drawing  to  show  full  details  of  A'enation. 

Letteki>g  for  Plates  and  Text-figures. 
A,  analis;  A^-A;,  its  descending  branches;  arc,  arculus;  C,  costa;  Cu, 
cubitus;  Cui,  Cuo.  its  branches;  de,  thickened  cross-vein  in  triangle;  /,  .7, 
struts  supporting  subtriangle ;  M,  media;  Mj-M^,  its  branches;  Ms, 
Zygopterid  sector;  Mspl,  median  supplement;  N.  nodus;  Nc,  nodal  cross- 
vein;  O,  oblique  vein  (incomplete);  0',  possible  second  oblique  vein;  R, 
radius;  Rj,  its  main  stem;  Rs,  radial  sector;  Rspl,  radial  supplement;  Sc, 
subcosta;  Scspl,  subcostal  supplement;  Sn,  subnodus;  6-^,  subtriangle;  f, 
triangle;  x,  cross-vein  tending  to  complete  arculus  posteriorly. 
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THE  GEOLOGY  AND  PETROLOGY  OF  THE  GREAT 
SERPENTINE  BELT  OF  NEW  SOUTH  \YALES. 

Part  vi.   Appkndix.     The  Attunoa  District. 

By  W.  N.  Benson,  B.A.,  D.Sc,  F.G.S.,  Professor  of  Geology, 
University  of  Otac^o,  N.Z.;  formerly  Linnean  Macleay 
Fellow  of  the  Society  in  Geology. 

(One  Text-figure.) 

Tn  the  main  portion  of  this  report (l,  d),  an  account  was  given 
of  the  region  extending  from  Warialda,  the  northern  limit  of  the 
visible  part  of  the  Serpentine  Belt,  to  the  Namoi  River.  It  was 
intended  to  survey  in  greater  detail  the  complex  region  between 
the  river  and  Moore  Creek,  thus  joining  on  to  the  area  alread}- 
mapped  in  the  Tamworth  District  south  of  Moore  Creek,  and 
with  the  survey  of  the  Loomberah  District  to  be  considered  in 
Part  vii.,  of  this  series  of  papers,  in  order  to  complete  the  mapping 
of  the  Great  Serpentine  Belt,  in  greater  or  less  detail,  from 
Warialda  to  Nundle.  The  writer's  removal  from  Australia 
makes  this  now  impossible.  It  seems  advisable,  therefore,  to 
place  on  record  the  work  already  done,  upon  which  was  based 
the  mapping  of  this  area  in  the  Plate  accompanying  Parts  i.  and 
vi.;  and  to  indicate  the  modifications  required,  as  shown  by  later 
information  obtained  by  the  writer,  by  Lieut,  Aurousseau,  B.Sc, 
M.C.,  and  by  Mr.  S.  M.  Tout,  and  by  Mr.  L.  J.  Jones.  The 
present  communication,  therefore,  is  a  compilation  of  incomplete 
information  gathered  by  several  workers,  and  will  serve  chiefi}' 
to  draw  attention  to  the  interesting  nature  of  the  material 
awaiting  further  research.  The  writer's  thanks  are  due  to  the 
generous  permission  given  by  the  gentlemen  named  to  make  use 
of  their  work,  and  to  the  Government  Geologist,  Mr.  J.  E.  Carne, 
for  permission  to  show,  on  the  accompanying  sketch-map,  the 
boundaries  of  the  limestones  in  the  area  between  Attunga  Creek 
and  the  Naxiioi  River,  which  are  copied  from  the  surveys  of  Mr. 
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L.  J.  Jones,  to  be  described  in  the  forthcoming  report  upon  the 
limestones  of  New  8outh  Wales  by  Mr.  Carne  and  Mr.  Jones  (2). 


He  must  also  thank  Mr.  D.  A.  Porter,  who  first  directed  him  to 
the  regions  of  contact-altered  limestone. 
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The  region  exhibits  a  varied  series  of  formations.  From 
Willowtree  Creek  northwards,  there  extends  intermittently  the 
line  of  serpentine-intrusions.  To  the  east  of  this  are  the  crushed 
and  altered  rocks  of  the  "Eastern  Series,"  which  here  belong, 
apparently,  to  the  Lower  Middle  Devonian  formation,  in  great 
measure.  They  consist  of  crushed  and  sheared,  banded  cherts, 
agglomerates,  and  volcanic  breccias,  with  lenticular  masses  of 
limestone,  probably  of  the  Nemingha  horizon;  and,  here  and 
there,  a  mass  of  serpentine.  This  can  be  well  seen  along  the 
Valley  of  Wiseman's  Arm  Creek.  Between  these  and  the  Ser- 
pentine, however,  is  a  long  ridge  of  red  jasper  culminating  in 
the  peak  Bungemullagalarno,  south  of  Hall's  Creek.  North  of 
this  creek  is  a  low  gap  leading  to  the  Namoi  River  between  the 
jasper  ridge  by  the  Serpentine  line  to  the  west,  and  the  scarp  of 
the  New  England  plateau  to  the  east,  a  scarp  which  is,  in  part, 
of  tectonic  origin. 

The  serpentine  varies  greatly  in  width.  It  is  scarcely  more 
than  a  yard  wide  near  Willowtree  Creek,  but  is  nearly  a  quarter 
of  a  mile  wide  by  Hall's  Creek.  The  larger  masses  of  serpentine 
here  do  not  occur  in  the  Serpentine  Line,  but  strike  north  from 
near  Ukolan  through  the  above-mentioned  gap  to  Mundowey, 
thus  indicating  a  virgation  of  the  tectonic  lines. 

Returning  to  the  south :  near  the  head  of  Horsearm  Creek, 
limestone  occurs,  and  extends  across  into  Willowtree  Creek, 
where  the  outcrop  reaches  a  width  of  nearly  400  yards,  probably 
broken  by  faults.  It  dies  out  before  reaching  Attunga  Creek, 
but  appears  again  north  of  the  creek  (in  Portion  151,  Burdekin), 
where  it  is  very  tuffaceous,  weathering  to  a  cavernous  rock. 
This  suggests  that  this  limestone  belongs  to  the  Nemingiia 
horizon,  which  is  supported  by  the  abundance  of  igneous  material, 
tuffs,  breccias,  dolerite,  etc.,  immediately  west  and  stratigraphi- 
cally  above  the  limestone,  which  probably  indicates  the  position 
of  the  Igneous  Zone  known  to  overlie  the  Nemingha  limestone 
(l,  c).  Beyond  Portion  151,  the  Nemingha  limestone  passes  to 
the  east  of  the  Serpentine  Line,  and  its  extension  has  been  traced 
up  through  Wiseman's  Arm  Creek  to  Crow  Mountain.      It  does 
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not  return  to  the  west  of  the  Serpentine  Line  until  near  Bingara. 

The  granites  are  of  the  type  of  the  Moonbi,  hornblendie 
granite,  with  numerous  basic  inclusions (1,  b,  p. 696).  They  invade 
the  limestone  on  Horsearm  Creek,  truncate  the  Serpentine  Line, 
and  pass  obliquely  through  the  Eastern  Series  to  Mt.  Abundance, 
where  the  margin  of  the  granite  turns  to  the  east.  Especially 
interesting  and  varied  examples  of  contact-metamorphism  occur 
along  the  margin  of  the  granite.  At  the  head  of  Horsearm 
Ci-eek,  the  claystones  have  been  entirely  recrystallised,  with  the 
formation  of  sillimanite(l,  b,  p. 704).  Nearby,  the  limestones 
are  intensely  altered,  especially  in  Portion  226,  Attunga.  Here 
they  have  been  largely  replaced  by  brown  garnet,  and  impreg- 
nated with  orthoclase  and  albite;  while  copper-ores  have  l)een 
introduced.  Many,  beautiful,  partially  oxidised  specimens  may 
be  obtained  from  the  dump  of  a  small  prospecting  pit  near  here. 
(See,  for  example,  the  specimens  now  in  the  Mining  Museum, 
Sydney).  At  the  head  of  Willowtree  Creek,  the  copper 
minerals  are  sufficiently  abundant,  in  the  contact-altered  rock, 
to  warrant  exploitation.  A  brief  account  of  the  Attunga  Copper 
Mine  here  has  been  given  by  Mr.  Carne(3).  The  petrological 
features  of  these  contact-altered  rocks  have  been  described  by  the 
writer (1,  b,  pp.  7 13-7 14). 

Very  interesting,  too,  are  the  contact-effects  of  the  granite 
upon  the  rocks  of  the  Igneous  Zone  overlying  the  limestone,  in 
which  are  a  number  of  types  of  altered  tuff  and  breccia,  which 
ha\e  been  already  briefly  described,  and  may  be  compared  with 
similar  rocks  from  the  head  of  Seven  Mile  Creek,  in  the  Tam- 
worth  district,  eight  miles  to  the  south  (1,  6,  pp.  7 10-7 11;  and  1,  e, 
pp. 607-608).  In  addition,  a  massive  dolerite  has  been  observed 
in  which  the  augite  has  been  replaced  by  strongly  pleochroic 
hornblende,  and  secondary  biotite  has  been  developed  (1,  b,  p.668). 

West  of  the  granite  is  a  series  of  dykes  of  lamprophyre, 
usually  pink  in  colour,  with  finely  divided,  ferromagnesian 
minerals.  These  are  chiefly  vosgesites,  and  occur,  e.g.,  at  Bunge- 
muUagalarno,  and  on  Wiseman's  Arm  Creek,  and  at  Mundowey 
to  the  north.     A  typical  minette  was   obtained   on  Willowtree 
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Creek  (1,  b,  pp.697-8;  p.706,  analysis);  and  a  lainpmphyre,  the 
nature  of  which  is  not  known  to  the  writer,  was  found  by  Lieut. 
Aurousseau  in  Portion  159,  Attunga  (see  below). 

West  of  the  Igneous  Zone,  there  extends,  through  the  Parishes 
of  Attunga  and  Burdekin,  a  monotonous  series  of  banded  cherts 
and  claystones  with  interbedded  tuffs,  giving,  as  a  rule,  very 
unsatisfactory  outcrops.  These  belong  to  the  Upper  Middle 
Devonian  Series,  and  contain  masses  of  limestone.  To  the  west, 
the  Upper  Devonian  rocks  follow,  forming  the  plains  of  the  Peel 
River.  North  of  this,  however,  the  central  mass  of  Upper 
Middle  Devonian  rocks  seems  to  be  flanked,  to  the  east  as  well 
as  tt)  the  west,  by  Upper  Devonian  Mudstones;  and,  in  Portions 
47  and  48,  Parish  of  Halloran,  evidence  of  the  occurrence  of 
an  unfolded  strip  of  Carboniferous  rocks  has  been  found  by  Mr. 
S.  M.  Tout,  lying  adjacent  to  the  serpentine,  repeating,  in  this 
manner,  the  features  observed  at  Crow  Mountain,  and  extending 
ihence  down  to  the  Namoi  River  (1,  d). 

The  chief  interest  lies  in  the  great  masses  of  limestone,  which 
occurs  here  in  greater  abundance  than  in  any  other  part  of  the 
Great  Serpentine  Belt.  Numerous  separated  masses  lie  within 
the  broad  area  marked  as  limestone  in  the  map  given  in  Part  i. 
(1,  a).  The  resistance  offered  to  erosion  by  the  limestones  is  so 
much  greater  than  that  of  the  claystones  in  which  they  occur, 
that  they  generally  rise  into  sharp  hills,  often  thickly  wooded 
with  pines.  Just  as  in  the  region  south  of  Moore  Creek,  these 
masses  of  limestone  prove  to  be  isolated  portions  of  folds,  com- 
pressed and  faulted,  the  whole  indicating  an  extremely  complex 
tectonic  structure,  though  the  intervening  mass  of  claystone  is 
so  imperfectly  exposed,  that  no  complete  solution  of  the  struc- 
tural problem  can  be  obtained.  Thus,  in  the  Parish  of  Attunga, 
the  mass  in  Portions  158  and  74  has  the  structure  of  a  laterally 
compressed  dome  or  anticline,  the  axis  of  which  pitches  to  the 
north-west  at  the  northern  end  of  the  hill,  and  south-west  at  the 
southern  end.  It  is  faulted  along  the  eastern  side.  The  lime- 
stone here  is  very  thick,  probably  at  least  four  hundred  feet,  the 
lower  two  hundred  feet  or  so  being  pure  limestone,  the  remainder 
with  siliceous  and  other  impurities.  The  hill  behind  the  B. 
50 
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kin  Homestead,  soutli  of  Attunga  Creek,  similarly  is  a  strongly 
compressed  fold,  apparently  a  syncline,  in  whicli  the  limestone 
must  be  not  less  thick  than  the  above.  Faulted  against  this,  on 
its  nortli-western  side,  is  a  mass  of  claystone  and  limestone  (60 
feet  thick  of  pure  limestone,  above  70  feet  thick  of  siliceous 
limestone  dipping  E.IST.E.  at  10°).  The  very  irregular  outline  of 
the  masses  of  limestone  north  of  Attunga  Creek,  the  mapping  of 
which  is  due  to  Mr.  L.  J.  Jones,  suggests  that  a  similar  com- 
plexity of  tectonic  structure  prevails  here.  This  is  confirmed 
bv  the  extraordinarily  disturbed  character  of  the  sediments  on 
Yarrambully  Creek.  Tlie  following  fossils  have  been  obtained 
from  the  Attunga  limestones  by  various  collectors,*  the  deter- 
minations being  due  to  Mr.  W.  S.  Dun,  for  the  most  part(4,  5). 
Tryplasma,  sp.n.  Actinocystis  corwiLbovis. 

CyathophyUum,  sp.n.  Aulopora  sp. 

Phill ipsastrcea  sp.n.  Microplasma  paraUelum. 

Litophyllum  Konincki.  Litophyllnm,  sp.n. 

Heliolites  porosa.  Syriiigopora  auloporoides. 

Syringopora,  sp.n.  Favosites  gothlaiidica. 

Favosites  multitahidala.  Pentamerus  cf.  Knightii. 

Chonetessp.  Attypa  sp. 

Euomphalus  sp.  Crinoid  ossicles. 

Unfortunately,  the  exact  localities  from  which  these  fossils 
were  derived  are  not  known  to  the  writer;  the  majority  are  not 
frequently  found  in  Moore  Creek  limestone,  to  which  must  belong 
the  bulk,  if  not  all,  the  masses  of  limestone.  The  presence  of 
rhiUipsastrcHa,  Tryplasma  sp.,  and  F.  multitahulata  suggests 
that  the  Loomberah  limestone  may  also  be  represented.  If  this 
be  so,  we  may  have  here  an  opportunity  of  checking  the  present 
tentative  assumption  that  the  Loomberah  limestone  is  strati- 
graphically  intermediate  between  the  Moore  Creek  and  Nemingha 
limestones,  though  nearer  to  the  former.  It  should  be  noted 
that,  in  one  place  at  least,  namely  on  the  top  of  the  hill  behind 
the  Burdekin  Homestead,  the  limestone  of  the  Moore  Creek 
horizon  is  brecciated,  and  set  in  a  red  matrix,  in  a  manner  pre- 
viously l)elieved  to  be  confined  to  the  Nemingha  limestone.     For 

*  W.  Anderson,  M.  Aurousseau,  J.  Campbell.  C.  Cullen.  R.  Etheiidge, 
D.  Porter. 
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further  details  of  tlie  fiel(i-occui-reiice,  chemical  composition,  etc., 
of  tliese  limestones,  reference  must  be  made  to  Messrs.  Carne  tt 
Jones'  forthcoming  work  (2). 

In  Portion  159,  Attuni^a,  the  western  of  the  two  large  masses 
of  limestone  (carefully  surveyed  by  Lieut.  Aurousseau),  lias  a 
locally  developed,  strong  contact-alteration.  In  the  dusk  of  an 
evening,  in  1910,  the  writer  collected  a  number  of  specimens 
from  here,  but  did  not  work  out  their  field-relationships.  These 
were  subsequently  described  in  detail,  and,  from  the  occurrence 
of  cassiterite  and  scapolite  in  them,  it  was  concluded  that  they 
lay  near  the  end  of  a  granitic  apophysis  with  a  pneumatolytic, 
metamorphosing  effect.  A  few  felspathic  rocks,  rich  in  calcite, 
etc.,  suggested-  an  endogenous  alteration  of  such  an  intrusive 
mass(l,  6,  pp.7  14-716).  Lieut.  Aurousseau,  however,  discovered 
a  vein  of  lamprophyre  invading  the  limestone,  and  he  believes 
that  it  was  the  cause  of  the  metamorphism.  He  gives  the  fol- 
lowing account  of  the  change  of  the  limestone  in  the  few  yards 
adjacent  to  the  lamprophyre  :  — i.,  The  dyke;  ii.,  calcite-phlogo- 
phite  rock;  iii.,  dark  limestone;  iv.,  phlogophite  rock;  v.,melanite- 
woUastonite  rock,  with  clinozoisite,  vesuvianite,  calcite,  mica('?), 
and  pyroxene;  vi.,  vesuvianite-wollastonite  rock  with  a  little 
melanite;  vii.,  saccharoidal  limestone.  Evidently,  the  small 
collection,  already  described  by  the  writer,  is  fairly  typical  of 
the  whole  occurrence.  The  nature  of  the  intrusive  rock  is  not 
known.  There  is  here,  accordingly,  an  interesting  field  for  study 
in  comparison  with  Bergeat's  descriptions  of  endogenous  and 
exogenous  contact-metamorphism  in  Mexico (5). 

The  only  other  feature  of  interest,  in  the  Middle  Devonian 
rocks  observed  by  the  writer,  is  a  small  mass  of  vesicular  spilite, 
east  of  the  railway  near  Somerton  Road  Station. 

The  passage  from  the  Middle  to  the  Upper  Devonian  beds  is 
not  always  marked,  as  was  formerly  believed,  by  the  develop- 
ment of  an  intervening  mass  of  Baldwin  Agglomerate.  Indeed, 
the  study  of  the  southern  part  of  the  Tamworth  district  shows 
that  passage  from  the  dominantly  cherty  rocks  of  the  Tamworth 
type,  into  the  soft  mudstones  of  the  l^arraba  type,  may  take 
place  considerably  below  the  base  of  the  Barraba  system,  marked 
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by  Baldwin  Agglomerates.  (This  will  be  discussed  in  more 
detail  in  Part  vii.).  There  is  no  reason,  therefore,  for  assuming, 
from  the  absence  of  Agglomerates,  the  presence  of  a  fault  sepa- 
rating the  Middle  and  Upper  Devonian  beds  at  Attunga. 

To  the  east  of  the  limestone-occurrences  in  Parish  Cuerindi, 
the  radiolarian  cherts  give  place  to  claystones  and  mudstones, 
which,  as  shown  in  the  earlier  map,  are  probably  of  Upper 
Devonian  age;  and  these  are  followed  by  other  mudstones  and 
tufFaceous  sandstones  adjacent  to  the  Serpentine,  which  are  com- 
parable with  the  Burindi  (Carboniferous)  rocks  by  the  Serpentine 
at  Crow  Mountain,  Attention  was  first  called  to  the  fossils 
obtained  from  these  beds  by  Mr.  S.  M.  'I  out,  and  their  age  was 
determined  by  Mr.  W.  S.  Dun.  Spii'ifera  cf.  striata,  var.,  and 
Aviculopecten  sp.,  were  recorded  by  him  in  Mr.  Tout's  collection. 
No  sedimentary  formations  more  recent  than  these  (excepting 
river-alluvium)  have  been  observed  in  the  area  studied. 

The  dominant  physiographic  feature  in  this  region  is  the 
granite  plateau,  from  which  there  is  a  sharp  fall  to  the  rocks  of 
the  Eastern  Series,  followed  by  a  series  of  foothills  steadily 
descending  to  the  Peel  River  and  Namoi  plains.  'Jhe  isolated 
mass  of  Round  Hill,  west  of  Somerton  Road,  was  not  visited  by 
the  writer,  but  is  probably  [Baldwin  Agglomerate. 
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SOME  NEAV  HETEROMERA,  AND  ONE  STK^MODERA, 
FROM  TROPICAL  AUSTRALIA. 

By  H.  J.  Carter,  B.A.,  F.E.S. 

(Ten  text-figures). 

Platydema   rufibase,  n.sp. 

Oval,  convex;  liead  and  prothorax  black,  elytra  black  with 
the  basal  area  (except  at  the  suture)  red,  antennie  and  underside 
piceous,  legs  red. 

Head  coarsely  and  closely  punctate,  antennae  extending  to 
base  of  prothorax,  the  five  penultimate  joints  transverse,  last 
joint  subspherical;  eyes  large,  front  unarmed  in  both  sexes. 
Prothorax  nearly  straight  in  front,  bisinuate  behind,  sides  arcu- 
ately  narrowed  and  rounded  anteriorly,  posterior  angles  acute, 
disc  strongly  subcon fluently  punctate,  with  two  well-marked 
fovejeat  base  Scutellv.m  black,  punctate.  Elytra  striate-punc- 
tate,  intervals  convex,  and  themselves  densely  punctate:  under- 
side closely  pitted  with  large  punctures.  Dimensions  :  '6  x  \b 
mm. 

//<x6.  — Cook  town  (King's  Plains)  and  Laura,  Queensland  (T. 
(j.  Sloane). 

Twenty-one  specimens  examined,  taken  by  Mr.  Shjane,  July, 
1916.  ft  is  nearest  to  P.  victoriense  Blackb.,  but  can  be  readily 
distinguished   by  the  following  comparison. 

P.  rufibase.  P.  victoriense. 

Elytra  with  basal   mark  red.  Elytra   with    base   and   apex 

red. 

Prothorax    coarsely,    subcon-  Prothorax    finely,    more    dis- 

rtuently  punctate,  posterior  an-      tantly    punctate,    posterior   an- 
gles acute.  gles  rectangular. 

Elytral  intervals  convex  and  Elytral      intervals      scarcely 

strorfgly  punctate.  raised,  and  very  finely  punctate. 
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The  whole  surface  is  less  nitid  and  more  strongly  sculptured 
than  in  F.  victoriense.  It  is  wider  than,  and  easily  distinguished 
from,  P.  tetraspilotnm  Hope.      Type  in  Coll.  Carter. 

I  append  a  Table  of  the  Australian  species  of  this  cosmopolitan 
genus. 

Table  of  Platydema. 

1-7.  Elytra  unicolorous. 

2-4.  Upper  surface  nitid-black. 

3.  Form  widelj^  oval  and  convex   striatum  Montr.;  kanalense 

Perr, ;  or itica  Vase;  ChamjjioniBla.ckh.;  oJ)scurum  Blackh. 

4.  Form  narrow  and  depressed deplanatum  Champ. 

5.  Upper  surface  opaque  black (Typhohia)  fulujineum  Pasc. 

6.  Upper  surface  piceous-brown laticoUe  Macl. 

7.  Upper  surface  metallic  violet  or  Ijlue metaUicwm  Cart. 

8-17.  Elj^tra  not  unicolorous. 

9.  Elj^tra  black,  with  shoulder-spot  and  margins  more  or  less 

luteous   limacella  Pasc. ;  fossulatum  Blackb. 

10.  Elj^tra  black  with  basal  parts  Bufous  rufibast,  n.  sp. 

11.  Upper  surface  piceous-brown,  prothorax  and  elytra  with 

pale  margins ahdominale  Geb. 

]  2.  Elj' tra  red,  with  large,  discal,  black  macula rictoriense  Blackb. 

13-17.  Elytra  more  or  less  fasciated. 
14-1(3.  Form  narrow  and  subparallel. 

lo.  Prothorax  black  (sometimes  with  narrow  red  margins) 

tetraspilotnm  Hope. 

Elj^tral  intervals  convex Pascoei  Macl. ;  tasmanicum  Mass. 

16.  Prothorax  red,  with  black  discal   markings,  elytra!  intervals 

Hat hicinctum  Champ. 

1 7.  Fovea  ovate,  ely tral  fascije  pale  yellow aries  Pasc. 

]\'ote.  —  P.  novicnm  Motscli.,  has  been  omitted,  as  unknown  to 
me;  moreover,  if  the  dimensions  stated  in  the  description  are 
correct  {Z^x\\.)  it  is  most  probably  not  a  Platydema.  The 
width,  as  printed,  is  probably  an  error  for  141.  If  this  be  so,  it 
is  an  evident  synonym  of  Cei'opria  peregi^ina  Pasc. 

The  species  in  which  the  $  has  the  head  more  or  less  horned 
are  P.  aries  Pasc,  P.  Hmacella  Pasc,  P.  striatum.  Montr.,  and 
P.fuli(jineam  Pasc,  (in  the  last,  it  is  only  a  slight  tuberculous 
elevation). 
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SaRAGUS    SUBRETICULATUS,  11. sp. 

H'ltlier  elongate-ovate,  whole  surface  opaque  black,  sometimes 
with  a  brownish  indumentum,  convex. 

Head:  labruin  prominent  and  ciliate,  epistoina  widely  incurved 
at  middle  of  apex,  very  finely  punctate,  with  short,  adpressed, 
brown  hairs,  forehead  and  cantlii  forming  a  strongly  arched 
ridge,  coarsely  and  closely  punctate,  separated  from  epistoina  by 
a  deep  arcuate  suture;  antennae  stout,  four  apical  joints  trans- 
verse. Prothorax  arcuate-emarginate  at  apex,  anterior  angles 
prominent  and  sharply  rounded,  base  with  small  medial  emar- 
gination,  rounded  on  discal  portion,  then  sharply  oblique  to  the 
posterior  angles,  these  acute  and  produced  ;  sides  arcuately 
widened  from  apex  to  base;  subexplanate  margins  not  separated 
nor  differentiated  in  sculpture  from  disc,  these  crenulate  at  base; 
without  any  distinct  border  (as  seen  from  above);  disc  finely 
shagreened  (under  a  strong  lens  seen  to  be  loFigitudinally  rugose); 
medial  depressifKi  foveate,  sornetimes  continuous  (but  narrowed) 
to  apex  but  not  to  base,  a  short  carina  extending  from  base  to 
medial  depression.  SciUdbiiii  transversely  triangular.  Elytra 
subovate,  the  sides  parallel  to  about  half-way,  and  feebly  crenu- 
late, humeri  obtuse,  each  elytron  with  two  strongly  raised  narrow 
and  irregularly  undulate  carinas,  these  (in  three  examples) 
towards  apical  declivity  throwing  off  lateral  (subreticulate) 
ridges;  apex  itself  rugose-punctate  only;  intervals  irregularly 
foveate-punctate,  the  sutural  row  only  forming  a  distinct  series; 
suture  not  or  very  feebly  raised.  Underside  finely  longitudin- 
ally rugose,  the  sides  of  prosternum  with  transverse  ridges, 
epipleurae  coarsely  punctate,  tibiae  rugose,  the  anterior  armed 
with  a  short,  strong  spur.     Dimensions  :   13x7^  mm. 

Hah. — King  River,  Northern  Territory  (W.  McLennan). 

Four  specimens,  sent  from  the  National  Museum,  Melbourne, 
show  a  clear  distinction  from  their  allies,  S.  Uevicollis  F.,  {  =  1S. 
reti'-ulatas  Haag),  S.  intrioatus  Champ.,  *S'.  hiridus  Haag,  S. 
crenidatus  Macl.,  and  S.  clathratus  MacL,  all  of  which  have  three 
elytral  carime,  and  the  elytral  border  entire,  besides  many  other 
differences.     It  is,  perhaps,  most   like  S.   crenidatus   Macl.,  in 
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form,  being  less  wide  and  oval  than  .S'.  Icp.vicollis  or  ^S*.  intricatus. 
Types  in  the  National  Museum,  Melbourne. 

iV^o^e,  —  Mr.  K.  G.  Blair,  in  his  very  useful  paper  "On  the 
Fabrician  types  of  Tetiebrionidcn  in  the  Banks  Collection''  (Ann. 
Mag.  Nat.  Hist.,  1914,  p. 486)  has  already  pointed  out  that  6\ 
IfBvicollis  F.,  is  probabh'  *S^.  reliculalns  Haag,  and  that  the  Tas- 
manian  and  southern  insect  commonly  so  called  should  be  known 
as  /6'.  costatns  ISol. 


Onosterrhus  ooldknsis,  n.sp. 

Elongate-ovate,  very  convex,  black,  pronotum  and  underside 
nitid,  head  and  elytra  dull  black:  antennae,  oral  organs,  and  tarsi 
reddish,  the  apical  joints  of  the  first  distinctly  red. 

Head:  epistoma  straight  in   front,  sinuate  at  junction    with 

canthus,  with  two  elongate  depres- 
sions within  apical  border;  canthus 
widely  rounded  and  horizontal  ; 
surface  without  perceptible  punc- 
tures, last  joint  of  maxillary  palpi 
subtriangular  (or  narrowly  securi- 
form), antennai  with  joint  3  as  long 
as  4-5  combined,  1-7  obconic,  8-10 
widely  ovate,  11  ovate  and  longer 
than  10.  Proihorax  7x10  mm. 
(length  measured  in  middle),  widest 
behind  middle,  base  half  as  wide 
again  as  the  apex,  arcuate-emargin- 
ate  at  apex,  anterior  angles  very 
acute,  produced  obliquely  outwards 
and  raised  in  front  of  eyes,  sides 
Text-tig.  1.  rounded,  slightly  narrowed  behind, 

Onosttrrhm  ooldensis,  n.sp.  more    strongly    so  anteriorly,    base 

truncate  in  middle,  oblicjue  near  sides,  posterior  angles  sharp 
and  obliquely  produced  outwards  and  downwards,  extreme 
margin  ci^nvex,  thick,  widened  at  posterior  angles  and  narrowed 
to  meet  the  narrower  apical  border,  basal  margin  narrowly 
raised;  disc   impunctate,    convex,   widely  depressed   at   margins 
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within  extreme  border.  ScvtelhiDt  vejy  transverse  and  impunc 
tate.  Elytra  of  same  width  as  prothorax  at  base,  and  more  than 
twice  as  long,  ovate  and  convex,  shoulders  widely  obtuse,  epi- 
pleural  fold  just  visible  from  above,  lateral  border  very  narrow, 
without  interior  sulcus  or  evident  row  of  lateral  punctures,  disc 
impunctate,  surface  slightly  uneven,  with  a  faint  suggestion  of 
longitudinal  depressions  and  convexities;  epipleurse  smooth, 
basal  segments  of  abdomen  lightly  striolate,  apical  segments 
minutely-punctate,  sides  of  submentum  with  a  wide,  blunt  tooth. 
Tibial  without  tomentum.      Dimensions  :   24  xl2mm. 

J/ab.  —  Ooldea,  ISouth  Australia. 

A  single  specimen,  probably  9,  sent  from  the  South  Australian 
Museum,  is  nearest  to  0.  stepheyii  Cart.,  and  0.  IcvAa  Blackb.,  in 
my  Table  (Ann.  Queensland  Mus.,  1911,  p.7).  From  the  former, 
it  is  separated  by  its  non-parallel  elytra,  and  fiom  both  by  its 
strongly  acute  anterior  angles  of  prothorax  ("  vix  acutis  "  in  0. 
l(Pla).  It  is  the  largest  of  the  "elongate-ovate"  group.  Type  in 
the  South  Australian  Museum. 

Note. — Apparently  South  Australia  is  the  zoo-centre  of  this 
and  allied  genera,  which  belong  to  a  typically  ancient  Australian 
fauna.  There  is  another  single  specimen  of  an  Onosterrhus  sent 
with  the  above,  from  the  same  locality;  but  I  hesitate  to  describe 
it  as  new,  without  an  opportunity  of  comparing  it  with  Black- 
burn's three  species,  0.  Ubliis,  0.  lugiihris,  and  0.  inconsjncuiis. 

Nyctozoilus  parvus,  n.sp. 

Ovate,  opaque  brownish  black  above,  subnitid  reddish-brown 
l)eneath,  coxai  red;  underside  clothed  with  short,  thinly  scattered 
pale  red  hairs,  tarsi  with  thick  golden  tomentum  beneath. 

Head  and  pronotum  densely  and  evenly  punctate,  labium 
emarginate,  epistoma  truncate  in  front,  then  rather  abruptly 
slanting  back,  the  canthus  oblique  and  earlike,  extending  half- 
way across  the  eyes,  forehead  with  medial  depression  and  sepa- 
rated from  epistoma  by  a  curved  line;  antenna"  not  extending  to 
base  of  prothorax,  joint  3  very  elongate,  4-7  elongate-ovate,  8-10 
transverse,  1 1  as  wide  as  10,  and  half  as  long  again.  Prothorax 
3x  -t  mm.,  very  little  wider  at  base  than  at  apex,  arcuate-emar- 
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ginale  at  apex,  anterior  angles  acute,  sides  veiy  feebly  widened 
to  beyond  half-way,  then  slightly  sinuous  before  the  sublobate 
(produced  but  blunted)  hind  angles,  base  feebly  bisinuate,  sides 
with  narrow  raised  border,  concave  within  border,  but  without 
any  differentiation  from  disc  in  sculpture,  medial  line  faintly 
impressed.  Scutelhnii  widely  transverse  and  punctate.  Elytra 
of  same  width  as  prothorax  at  base,  widest  behind  middle,  each 
elytron  with  four  shining  black  crenulate  costte  (the  suture 
also  slightly  raised),  the  first  joining  the  third  near  apex,  the 

second  much  shorter,  joining  the 
first  before  the  apical  declivity,  the 
fourth  more  irregular  and   discon- 


m\  m 


Text -fig.  2.  Text-fig.  3. 

NyctozoHu><  purriis^  n.sp.  N.  DcemeU  Habag. 

nected;  intervals  uneven,  with  a  subobsolete  indication  of  ver- 
miculation,  and  (under  a  lens)  seem  to  be  densely  punctate. 
Underside  finely  punctate.      Dimensions  :   1  H  X  5|  mm. 

Hah. — Townsville,  Queensland  ( ll^jner  Fischer;  from  National 
Museum,  Melbourne). 

A  single  specimen  sent,  is  an  ally  of  N.  DcHineli  Haag,  from 
which  it  differs  in  its  narrower,  more  straightened  prothorax, 
with  its  more  acute  anterior  and  sublobate  posterior  angles 
(acute  in  0.  Dcevieli).  The  sculpture  of  the  whole  upper  surface 
is  finer,  and  the  body  less  widened  behind,  than  in  my  specimen 
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of  0.  Dceyyieli  Haag,  from  Rockhampton.      Type  in  the  National 
Museum,  Melbourne. 

Meneristes  porosus,  n.sp. 

Elongate-ovate,  polished  nitid  black;  antenna;,  palpi,  and  tarsi 
dark  red. 

Head  finely  but  distinct!}^  punctate,  with  a  smooth  transverse 
space  behind  eyes,  epistomal  suture  semicircular,  antennae  stout, 
extending  to  about  half  the  length  of  prothorax.  Prothorax 
4-5  X  5  mm.,  widest  at  base,  arcuate-eraarginate  at  apex,  strongly 
bisinuate  at  base,  anterior  angles  advanced  and  acute,  posterior 
angles  forming  an  acute  tooth  obliquely  produced  backward, 
sides  rather  widely  rounded  in  front  of  and  a  little  sinuate 
behind  the  middle,  lateral  border  raised,  narrowly  sulcate  within, 
near  each  posterior  angle  a  large,  deep,  pear-shaped  fovea,  and  a 
shallow  oval  fovea  at  middle  of  base;  disc  (under  lens)  seen  to 
be  finely  punctate;  an  impressed  medial  line  faintly  traceable. 
Scutellum  triangular.  Elytra  wider  than  protliorax  at  base, 
and  twice  and  two-thirds  its  length,  shoulders  rather  square, 
subsulcate-punctate,  with  nine  rows  (besides  a  short  scutellary 
row)  of  large  subrectangular  punctures,  increasing  in  size  later- 
ally, decreasing  towards  base  and  apex,  the  two  stride  nearest 
suture  strongly,  others  less  strongly  sulcate,  intervals  moderately 
convex,  and  very  minutely  punctate;  sternum  lightly  transversely 
striolate,  abdomen  longitudinally  so,  the  last  segment  finely 
punctate.  Front  tibiae  of  male  slightly  flattened  and  widened 
above  middle,  enlarged,  curved  and  twisted  inwards  at  apex, 
mid-  and  post-tibiae  curved.  In  female,  tibiae  nearly  straight. 
Dimeasions  :   15-19  x  6-7  mm. 

Ilab.  —  Atherton  and  Cairns,  Queensland  (A.  M.  Lea). 

This  is  the  species  mentioned  in  my  revision  of  the  Tenebrio- 
ninai  (These  Proceedings,  1914,  p. 5 4);  which,  on  further  examin- 
ation, is,  I  am  sure,  quite  distinct  from  J/,  /aticollid  Pasc.  In 
my  Table  (/.c),  it  should  be  placed  amongst  the  second  group, 
^'  polished  ebony-black";  and  may  be  readily  distinguished  from 
the  two  species  { Jf.  latior  and  M.  pi'oxivius),  with  unarmed  hind 
tibiae  in  male,  by  the  unusual  size  and  form  of  the  seriate  punc- 
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tures  of  the  elytra.  'I'he  strongly  dentate  hind  angles  of  pro 
thorax,  and  the  large,  deep,  fovea?  within,  are  also  characteristic 
of  this  species.  Five  specimens  under  examination,  two  male, 
three  female  Mr.  Lea  took  many  specimens  on  his  Queensland 
expedition.      Types  in  Coll.  Carter. 

Platyphanes  similis,  n.sp. 

Elongate-ovate,  brilliant  metallic  and  varicoloured  above,  head 
and  pronotum  greenish-purple,  the  latter  colour  prevalent 
towards  sides;  elytra  green  with  a  purple  tinge,  becoming  brassy 
or  purple  towards  sides:  underside  and  appendages  nitid  black, 
penultimate  segments  of  abdomen  with  narrow  red  margin. 

Head  :  labrum  prominent,  epistoma  truncate  in  front,  canthus 
rounded  and  slightly  raised,  eyes  separated  by  a  space  less  than 
the  transverse  diameter  of  one  eye.  closely  punctate,  antennae 
not  extending  to  base  of  prothorax,  joint  3  slightly  longer  tlian 
4,  8-10  widened  and  flattened,  11  ovate.  Prothorax  5x8mm., 
arcuate-emarginate  at  apex,  anterior  angles  strongly  advanced 
and  subacute,  sides  evenly  rounded,  wider  at  base  than  at  apex, 
posterior  angles  rectangular,  base  sinuate,  lateral  borders  rather 
strongly  reflexed  and  channelled  within,  apical  border  narrowly 
raised  but  vanishing  at  middle,  disc  closely,  unevenly  punctate, 
with  two  basal  depressions,  and  a  faint  medial  depression  near 
base.  Scutelhim  triangular,  convex,  and  clearly  punctate. 
Elytra  convex,  slightly  wider  than  prothorax  at  base,  parallel 
for  the  greater  part;  striate-punctate,  striae  irregular,  with  about 
fourteen  rows  of  large  punctures,  varying  in  size,  and  obolescent 
towards  apex,  besides  a  short  scutellary  row:  the  first  ten  rows 
and  the  external  row  regular,  between  these  the  punctures  are 
close,  irregular,  or  scarcely  seriate;  intervals  convex,  Isevigate 
and  narrow,  except  the  fourth,  this  wide  and  subcostate.  Epi- 
pleurai  with  scattered  punctures,  prosternum  carinate,  produced 
in  front  and  coarsely  punctate,  first  segment  of  abdomen  strongly 
rugose-punctate,  apical  segments  finely  and  closely  punctate. 
Dimeiisioiis  :  23x11  mm. 

llab. —  Dalby  (Mrs.  Hobler),  and  Endeavour  River,  Queens- 
land.     Coll.  French,  in  National  Museum,  Melbourne. 
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Two  specimens  exaniined,  both  9,  I  think,  belong  to  a  species 
singularly  like  P.  chalco'pUroides  Cart.,  in  form,  size,  and  colour. 
It  may  be  readily  distinguished  from  it,  however,  by  the  follow- 
ing differences,  vater  alia.  Anterior  angles  of  prothorax  more 
acute  (though  slightly  blunted  at  tips),  and  more  strongly  pro- 
duced; disc  of  prothorax  and  epipleura?  of  elytra  more  strongly 
punctured:  the  elytral  sculpture  entirely  difierent,  as  follows  : — 

P.  cJialcopteroides.  —  With  ten  rows  of  small  punctures,  in- 
tervals wide  and  flat. 

P.  similis.  —About  fourteen  rows  of  large  punctures,  including 
a  sublateral  irregular  system:  intervals  narrow  and  convex,  with 
one  wider  subcostate  interval. 

Type  in  Coll.  Cartel-;  cotype  in  National  Museum,  Melbourne. 

'  ECTYCHK    BICOLOR,   n.Sp. 

Head,  prothorax,  and  underside  dull  black,  elytra  bright 
metallic  blue-green,  antenna?  and  legs  piceous,  the  basal  joints  of 
tlie  former,  and  the  tarsi  reddish,  the  whole  upper  surface  (in- 
cluding antennae  and  legs)  clothed  with  long,  erect,  black  hairs. 

Head  and  yrothorax  densely  rugose-punctate,  the  ridges  ar- 
ranged in  a  longitudinal  direction, 
eyes  transverse,  basal  joints  of  antennae 
obconic,  apical  joints  moniliform  and 
larger.  Prothorax  moderately  convex, 
arcuate  at  apex,  anterior  angles  obtuse, 
sides  evenly  rounded,  base  with  acute 
teeth  in  the  middle  of  the  posterior 
emargination  (as  in  E.  sculpturata 
Bates),  disc  without  any  trace  of 
medial  line.  Scntelluni  small,  trian- 
gular. Elytra  ovate,  base  truncate, 
shoulders  sharply  obtuse,  coarsely 
crenate  striate-punctate,  the  seriate 
punctures  large  and  close,  intervals 
convex  and  setose-punctate,  underside 
setose-punctate.       Dimeiisioiis  :    5|  x 


21  mm. 


Text-ti^r.4. 
Ectyclit  h'icoloi\  ii.sp. 
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Hah. — King  River,  iSTortliern  Territory  (W.  McLennan). 

Two  specimens,  sex  doubtful,  sent  from  the  National  Museum, 
Melbourne,  differ  from  E.  ccerulea  Champ.,  in  the  following, 
inter  multa  alia.  Size  smaller,  prothorax  black,  the  sculpture 
closer  and  rugose,  basal  teeth  more  acute,  elytra  of  that  elusive 
colour  peacock-blue-green,  which  is  blue  or  green  according  to 
the  point  of  view  {E.  coerulea  is  purple-blue),  the  sculpture 
throughout  coarser,  elytral  intervals  more  convex.  Of  the  genus 
Ectyche,  six  species  have  been  described,  of  which  I  think  I 
possess  five.  These  are  all  black  except  E.  ccrrulea  Champ.,  of 
which  I  have  cotypes  from  the  author.  Type  in  the  National 
Museum,  Melbourne. 

DiEDROSlS    INTERRUPTA,  n.sp. 

Elongate-ovate,  dark  bronze,  nitid,  strongly  pilose,  antennae 
piceous  with  apical  joints  opaque. 

Head  irregularly  punctate,  a  few  large  punctures  on  epistoma 
and  forehead,  epistomal  suture  wide  and  deep,  antennae  extend- 
ing to  base  of  prothorax,  3rd  joint  as  long  as  4-5  combined,  8-10 
strongly  widened,  1 1  ovoid,  once  and  one-half  as  long  as  10. 
Prothorax  rather  convex,  apex  semicircularly  emarginate,  base 
truncate,  wider  than  apex,  anterior  angles  prominent,  slightly 
rounded,  posterior  obtusely  angulate,  sides  evenh'  and  widely 
rounded,  widest  at  middle,  disc  with  very  coarse  punctures, 
sparsely  and  irregularly  placed,  each  bearing  a  long,  upright^ 
dark  hair.  ScuteUnm  subtriangular,  rounded  behind,  punctate. 
Elytra  slightly  wider  than  prothorax  at  base,  shoulders  rather 
squarely  rounded,  sides  subparallel,  substriate-punctate,  the 
striae  irregularly  interrupted  by  smooth,  transverse  cancellation, 
towards  the  sides  becoming  series  of  elongate  fovese  of  irregular 
length,  the  punctures  in  striae  large,  intervals  themselves  with 
large  setiferous  punctures,  each  bearing  an  upright  hair.  Fore- 
and  mid-tibiae  slightly  curved;  underside  with  a  few  scattered 
setae,  apical  segment  of  abdomen  coarsely  punctate.  Dimensions: 
10x4  mm. 

Hab. — Cairns,  Queensland. 

A  specimen  given  to  me  by  Mr.  A.  M.  Lea,   some  time  ago, 
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differs  from  all  described  species  in  the  combination  of  strongly 
pilose  body,  robust  form,  coarse  and  irregular  punctures  of  pro- 
notum,  and  an  elytral  sculpture  siii  generis.  In  my  Table  of 
the  genus  (Trans.  Boy.  ?oc.  S.  Aust.,  1914,  p.388),  it  should 
follow  D.  hirsiita  Cart.     Type  in  Coll.  Carter. 


Omolipus  cceruleus,  n.sp. 

Oval,  convex,  upper  surface  and  abdomen  nitid  blue;  pro- 
sternum,  legs,  and  tarsi  black,  antennae  with  basal  joints  blue, 
apical  joints  opaque  V)lack.      (Pronotum  sometimes  purplish). 

/lead  finely  and  densely  punctate,  epistomal  area  depressed, 
rounded  in  front,  limited  behind  by 
arcuate  suture,  antennae  with  joints 
strongly  widened  to  apex,  the  last  four 
joints  wider  than  the  rest,  eleventh 
elongate-ovate.  Prolhorax  2  x  2^mm., 
very  convex,  base  and  apex  subtrun- 
cate,  widest,  in  front  of  middle,  sides 
rather  straightly  narrowed  behind, 
anterior  angles  depressed  and  rounded, 
posterior  angles  obtuse;  basal  margin 
raised,  lateral  margins  not  evident 
from  above,  disc  very  finely  and  closely 
punctate  without  medial  line.  Scu- 
tellum  very  small  and  transverse. 
Elytra  oval,  convex,  of  same  width  as 
prothorax  at  base,  and  twice  as  long; 
striate-punctate,  the  strife  clearly  de- 
fined throughout,  the  punctures  therein  round  and  fairly  regular, 
those  in  sutural  region  less  evident  than  in  the  exterior  striae, 
intervals  (especially  near  suture)  convex  and  microscopically 
punctate.  Prosternal  intercoxal  process  small,  not  produced, 
abdomen  very  finely  and  closely  punctate.  Dimensions  :  7-8  x 
21-3  mm. 

7/a6.— King  River,  Northern  Territory  (W.  McLennan). 

Three   specimens  (one,   I    think,  ^)  sent   from    the  National 
Museum,  Melbourne,  labelled  as  above.     The  species  is  clearly 


Text-fig.  5. 
OmoUpus  cn^ruhuf<,  n.sp. 
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distinct  from  all  described  species,  in  the  combination  of  short 
mesosternum,  blue  surface,  and  clearly  striate  elytra.  In  my 
Table  (These  Pi-oceedings,  1915,  p. 535)  it  should  stand  next  to 
0.  hiinetalliciis  Cart.      Types  in  National  Museum,  Melbourne. 

Tarpela   Doddi,  n.sp. 

Elongate,  subnavicular,  convex,  brilliant  violet-purple  al)Ove, 
nicid  black  beneath,  antenna?  and  tarsi  red,  legs  reddish 

Ifead  rather  squaie,  epistoma  truncate,  eyes  large,  reniform, 

impinged  on  by  canthus,  and 
separated  by  a  space  less  than 
half  the  diameter  of  one  eye; 
forehead  closely  and  coarsely 
punctate,  antennae  extending 
considerably  behind  the  base  of 
prothorax,  joints  3-5  subcylin- 
dric,  gradually  diminishing  in 
length,  6-10  elongate-obconic, 
1 1  oblong- ovate.  Frothorox 
(3^x4  mm.),  widest  at  base, 
sides  nearly  straight,  gently 
narrowing  to  apex,  anterior 
angles  sharply  acute  and  pro- 
duced forward  and  downwartl; 
base  truncate;  posterior  angles, 
seen  from  above,  subrectangu- 
lar,  sides  deHexed  without  lateral  border,  basal  border  raised, 
surface  rather  strongly,  irregularly,  not  closely  punctate,  medial 
line  clearly  marked  on  basal  two-thirds  at  the  bottom  of  a  wide 
depression.  *S'c?<i«/Z?im  curvilinear-triangular,  punctate.  EJyIra 
slightly  wider  than  the  prothorax  at  base,  and  nearly  thrice'as 
long,  strongly  convex  with  steep  apical  declivity,  and  acute 
depressed  apex;  striate-punctate,  with  nine  rows  of  large,  irre- 
gular, rectangular  or  square,  foveate  punctures,  crenulating  the 
sides  of  the  costate  intervals,  these  punctures  obsolete  on  the 
apical  declivity  and  subobsolete  in  the  first,  or  sutural  row;  a 
shoit,    extra-scutellary  ruw   of  smaller  foveie;  intervals  smooth; 


Text-fi>,'.6. 
Tarpela  Doddi,  n.sp. 
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towards  apex  the  third,  fifth,  and  seventh  intervals  forming 
prominent  ridges,  the  tliird  and  seventh  joining  close  to  apex. 
Prosterniiin  punctate,  its  process  declivous,  mesosternum  widely 
excavate,  abdomen  smooth,  or  only  microscopically  punctate  on 
last  segment;  tibife  unarmed  at  apex.     Dimensions  :   14x6  mm. 

//rt6.— North  Queensland  (?  Kuranda;  H.  Dodd). 

A  single  female  specimen,  with  prominent  ovipositor,  received 
some  time  ago  from  Mr.  Dodd,  of  Kuranda,  without  special 
locality-label.  The  only  other  species  of  this  genus  described 
from  Australia  is  T.  catennlata  AUard,  from  which  the  above 
may  be  easily  distinguished  by  noting  the  following  details  in 
the  description  of  Allard's  species.  Size  7x3  mm.  Colour 
reddish-brown  or  bronzy;  prothorax  strongly  bisinuate  at  base, 
posterior  angles  directed  backward,  and  acute.  Elytra  with 
thirteen  furrows.     Type  in  Coll.  Carter. 

Catophkrus,  n.g. 
Apterous;  ovate;  head    vertical,   labrum   prominent,    showin 


o 


membranous  hinge;  mandibles  singly  pointed  at  apex,  epistoma 
convex,  squarely  rounded,  limited  behind  by  a  well-marked 
suture;  eyes  horizontal,  wide,  nearly  enclosed  by  prothorax,  and 
impinged  on  by  the  obliquely-raised  canthus,  last  joint  of  max- 
illary palpi  securiform;  antenna?  long,  slender,  apical  joints  not 
enlarged  nor  flattened,  joint  1  large,  swollen  at  apex,  2  bead- 
like, the  other  joints  obconic.  Prothorax  bulbous,  largely 
enclosing  head,  sides  continuous  with  episterna  (upper  and  lower 
surface  subcontinuous).  Elytra  very  convex  and  ovate,  nearly 
twice  as  wide,  and  more  than  thrice  as  long  as  prothorax,  seriate- 
punctate.  Prosternum  narrowly  declivous,  mesosternum  widely 
excavate,  posterior  intercoxal  process  widely  arcuate,  front  coxie 
round,  raid  coxse  with  trochantins,  hind  coxse  widely  separated. 
Legs  long,  femora  swollen,  pro-  and  mid-tibiie  slightly  curved, 
tibial  spurs  small;  apex  of  tibiae  and  tarsi  clothed  witli  fine  short 
hairs,  first  joint  of  hind-tarsi  longer  than  claw-joint. 

An  aberrant  genus,  unlike  any  Australian  Tenebrionid  known 
to  me.  The  form,  curiously  humped,  with  head  quite  invisible 
from  above,  except  for  the  tips  of  the  canthi,  suggest  some  of 
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the  Amycterid  weevils.      It  may  be  tentatively  placed  in  the 
tribe  Me  (icanthini,  as  defined  by  Leconte  and  Home. 

Catopherus  corpulkntus,  n.sp. 

Stoutly  ovate;  head,  thorax,  abdomen,  and  legs  polislied  ebony- 
black,  elytra  metallic  green  with  a  purple  tinge,  suture  of  elytra 


Head  closely  and    strongly   punctate,    antennae   with   joint   3 
cylindric,  as  long  as  4-5  combined,  4-8  successively  increasing  in 

thickness     and 


length,  9-11 
thinner,  the  apical  joint  taper- 
ing, Frothorax  3J  x5  mm  , 
truncate  at  apex  and  base,  an- 
terior angles  obsolete,  widest 
in  front  of  middle,  sides  nearly 
straight  behind,  widely  round- 
ed towards  apex  ;  posterior 
angles  subrectangular  but  de- 
pressed, disc  smooth  with 
small  medial  dent  at  apex  and 
base,  and  (under  a  strong 
lens)  showing  minute  shallow 
punctures;  basal  border  nar- 
rowly raised.  Elytra  of  same 
width  as  prothorax  at  base, 
soon  widening — shoulders  ob- 
solete -widest  behind  middle:  seriate-punctate,  with  nine  rows 
of  large  punctures,  forming  crenulations  on  the  raised,  but  not 
costate  intervals;  these  smooth  and  impunctate.  Epipleurce  nar- 
row and  smooth;  apical  segment  of  abdomen  minutely  punctate, 
other  segments  polished.  Dimensions  :  16|  x  8  mm. 
//a6. —Yorkshire  Downs,  North  Queensland. 
A  single  specimen,  probably  female,  was  sent  me  some  years 
aco  bv  Mr.  C.  French,  but  I  have  hesitated  to  describe  it  through 
the  uncertainty  of  its  position.  The  vertical  head,  vertically 
rounded  prothorax,  with  the  pronotum  embracing  and  subcon- 
tinuous  with  the  episterna,  long  and  slender  antennae,  and  long 


Text-fig.  7. 
Cafoj3he)'ns  corpnJentus,  n.sp. 
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legs  form  a  combination  of  characteristics  at  variance  M'itb  any 
described  genus  of  Australian  Tenebrionidje.  'JVpe  in  Coll. 
Carter. 

Amarygmus  sulcatus,  n.sp. 

Ovate,  subnitid  black:  oral  organs,  antennas,  legs,  and  tarsi 
red,  the  last  clothed  with  pale  red  tomentum. 

Head  finely  and  densely  punctate,  eyes  moderately  close,  space 
between  them  about  lialf^  the  length  of  the  first  antennal  joint, 
antennae  long  and  thin,  exterior  joints  slightly  enlarged,  joint  1 
stout,  as  long  as  3,  4-10  subequal  in  length  but  successively 
thicker.  Prothorax  convex,  very  transverse,  base  twice  as  wide 
as  apex,  both  subtruncate,  sides  arcuately  widened  from  apex  to 
base,  anterior  angles  depressed  and  obtuse,  posterior  widely 
obtuse,  disc  minutely  punctate,  medial  line  faint.  Scutellum 
arcuate-triangular.  Elytra  of  same  width  as  prothorax  at  base, 
and  more  than  thrice  as  long,  punctate  sulcate,  the  punctures 
large,  evenly  placed,  and  impinging  on  the  strongly  convex  sides 
of  the  intervals,  the  first  two  intervals  wider  and  flatter  than 
the  rest,  but  with  them  continuous  to  and  strongly  carinate  on 
af)ex,  intervals  microscopically  and  closely  punctate;  prosternum 
smooth,  abdomen  rather  strongh'  longitudinally  striolate,  tibiie, 
especially  the  post-tibiae,  curved.      Dimensions :  9-10  x  5  mm. 

^rt6. —Melville  Island  (W.  D.  Dodd). 

Nine  specimens,  sent  from  the  South  Australian  Museum, 
differ  from  all  described  Australian  species  in  the  deep  sulci,  and 
strongly  raised  elytra!  intervals.  It  is  nearest  to  A.  striatns 
Macl.,  from  which  it  obviously  differs  in  the  laiger  seriate  punc- 
tures, deeper  sulci,  and  less  nitid  surface.  Types  in  the  South 
Australian  Museum. 

Tanychilus  opacus,  n.sp. 

Elongate,  navicular,  opaque  black  above,  nitid  black  beneath, 
antennae  and  tarsi  piceous. 

Head  and  prothorax  densely,  subconfluently  punctate,  labrum 
strongly    produced,     eyes    large,    prominent,    coarsely    faceted 
separated  by  a  space  less  than  the  diameter  of  one;  canthus  with 
a  carinate  ridge,  antennae  long,  joint  3  cylindric,  longer  than  4, 
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-i-lOsub-suhulate,  apical  joint  elongate-ovate.  Pr othor ax  s]ight]y 
narrower  than  head  at  apex,  feebly  widened  to  the  middle,  then 
subparallel  to  base:  (in  the  male  specimen,  nearly  cylindric), 
truncate  at  apex  and  base,  a  wide  medial  depression  (varying  in 
depth  and  extent  in  the  three  specimens),  posterior  angles  rect- 
angular. Scutellum  oval.  Elytra  considerably  wider  than  pro- 
thorax  at  base,  tapering  to  the  apex;  (in  female  specimens,  slightly 
widened  behind  middle),  striate-punctate,  the  punctures  in  striae 
square,  close  and   separated  by  cancellate  ridges,   more  obvious 

towards  sides:  intervals  finely  cos- 
tate  and  longitudinally  rugulose. 
Underside  coarsely  and  rather  dis- 
tantly punctate,  the  punctures  finer 
and  denser  towards  the  apex  of  ab- 
domen, legs  long  and  longitudinally 
rugulose.     Dimensions:  9-10  x  2^-3 


Hah. — King      River,      Northern 
Territory  (W.  McLennan). 

Three  specimens  (one  $)  of  a 
puzzling  species  to  place,  have  been 
sent  from  the  National  Museum, 
Melbourne.  I  cannot,  however,  find 
any  character  beyond  the  more 
elongate,  subcylindric  prothorax  to 
separate  it  from  Tanychilus.,  with  which  it  corresponds  in  other 
respects,  notably  in  the  head  and  carinate  canthus-ridges,  the 
long  antennae  and  legs,  basal  joint  of  posterior  tarsi  as  long  as 
the  rest  combined.  Its  small  size,  opaque  colour,  and  distinct 
elytral  sculpture  easily  distinguish  it  from  other  described 
species.  The  outliue  figure  given  is  that  of  a  (^,  as  being  better 
set  for  drawing.     Types  in  the  National  Museum,  Melbourne. 


Text-lig.8. 
Tanychiliis  opacas,  n.sp. 


Stronyylium  longicyurum,  nov.nom.  =  S.  longipes  Carter,  nom. 
prteocc.  — Mr.  K.  G.  Blair  has  been  good  enough  to  inform  me 
that  the  name  longipes,  which  I  used  in  describing  a  Queens- 
land species  (These  Proceedings,  1915,  xl.,  PL  3,  p. 525),  has  been 
already  twice  used,  once  by  Hope  (Zool.  Misc.,  i.,  1831,  p.31),  a 
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paper  omitted  from  the  Catalogues;  secondly  b\'  Gebien  (Notes 
Leyd.  Mus  ,  xxxvi.,  p. 79).  The  latter  was  not  tljen  included 
in  the  Junk  Catalogue  (1911),  edited  by  Gebien.  I  therefore 
propose  the  name  S.  loiKjicr^imui  for  my  species. 

The  following  synonymy  may  be  noted  :  — 

(1)  Ilyocis  BakeweUi  Pasc.  =  //.  cancellata  Lea 

(2)  Saragus  sjihceroides  Cart.  =  /S'.  atrigiventris  Lea. 

(3)  Platydema  striatum  Montr.  =  P.  kajudense  Perr.  =  P.  oritica 
Pasc.  =  P.  Championi  Blackb.  =  P.  ohscuruyn  Black b. 

(4)  Platydema  limacella  Pasc.  =  P .  fossulatiim  Blaokb. 

(5)  {^^Onosterrhus  major-  Blackb.  =  0.  heroina  Blackb. 

(6)  Prophages  aculeatus  Westw.  ^  Mmrodes  Westwoodi  Macl. 
With  regard  to  Nos.(l)  and  (2),  I    have  examined    Mr.  Lea's 

types.  Hyocis  cancellata  cannot,  I  think,  be  considered  more 
than  a  variety  of  H.  Bake^velli  Pasc.  No. (2)  is  certain  by  com- 
parison of  types. 

(3)  Bates  pointed  out  the  synonymy  of  P.  striatum  ^lontv  , 
and  P.  oritica  Pasc.  That  P.  Championi  Blackb.,  is  the  same 
species,  is  my  own  conviction  deduced  from  the  descriptions,  and 
from  Queensland  specimens  in  my  collection. 

(4)  I  had  also  similarly  marked  down  the  identity  of  Black- 
burn's P.  fossulatum  with  P.  limacella  Pasc,  when  Mr.  Blair 
wrote  to  me  that  "a  comparison  of  the  types  makes  the  identity 
certain." 

(5)  I  have  placed  a  query  before  the  s3aionymy  of  Onoste  rhus 
major  Blackb.,  with  that  of  0.  heroina  Blackb.,  sinc«'  J  liave 
only  one  specimen  that  exactly  corresponds  to  the  desci-iption  of 
the  latter.  Five  other  specimens,  evidently  0.  major  (from 
Yalgoo,  Kalgoorlie,  Shark's  Bay,  and  Cuej  show  variations  that 
are  intermediate  forms.  It  is  unnecessary,  to  my  mind,  to 
separate  them. 

(6)  I  have  already  noted  in  my  "Revision  of  the  Cyphaleinte" 
(These  Proceedings,  1913,  p. 63)  the  strong  presumption  that 
Masrodes  Westwoodi  ^^incl.,  was  Prophanes  aculeatus  V*/ est\\' .  The 
type  of  the  latter  appears  to  have  been  lost.  I  believe  now  this 
synonymy  to  be  correct,  consequently  the  generic  uame  Jla^j'odes 
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must  disappear,  since  the  same  insect  has  been  used  as  tlie  type 
of  Prophanes.  The  fine  distinctions  drawn  between  these  genera 
seem  to  render  it  unnecessary  to  suggest  a  new  generic  term  for 
the  more  widely  ovate  and  coarsely  punctured  species  P.  ducaJis 
Cart.,  and  P.  masfersi  Mac). 

The  genus  Prophanes  wiW  thus  contain  the  following  species  — 
P.  acideatus  Bates  =  {Mcerodes)  Westicoo'it  Macl. :  P.  hrevispino.svs 
Cart,:  P.  Browvi  Cart.;  7^.  dncalii<  Cart.;  P.  Kershmvi  Cart., 
(Jfoerodes);   P.  Masters i  Pasc.  =  P.  chalybeipennis  Macl. 

Stigmodkra   hos trams,  n.sp. 

Rather  widely  oval;  head,  prothorax,  abdomen,  and  append- 
ages coppery-bronze;  elytra  orange  with  blue  markings  as  fol- 
lows: base  and  suture  widely,  large  subrectangular  apical  patch 
and  fasciae;  the  first  postbasal,  joining  the  basal  blue  margin  on 
shoulders,  and  bifurcating  at  sides;  the  second  postmedian, 
irregular  in  outline  and  extending  to  the  sides. 

Head  unusually  elongate,  labrum  emarginate,  epist«)ma  with 
triangular      excision,      forehead     char)nelled, 
strongly  punctate.      Prothorax  convex,  trun- 
cate at  apex,    rather  strongly    trisinuate    at 
base,  sides  widely  rounded,  widest  at  middle, 
posterior  angles  obtuse,  closely  punctate,  the 
punctures  fitier  in  the  middle,  coarse  towards 
sides.    Srutelbim  cordate, 
concave,    channelled    me- 
dially,   smooth.       Elytra 
with  humeral  angle  sharp- 
ly      rectangular,       sides 
slightly  enlarged  behind 
middle,     each    apex    ob- 
liquely   truncate,    latero- 
apical   sides   clearly    ser- 
rated ;     striate-punctate, 
intervals  everv where  con- 


Text-%9.  Text-%.10, 

Sti(jmodera  rostralis,  n.sp. 


vex,  becoming  carinateat 


sides  and  apex,  and    themselves  coarsely  punctate:  prosternum 
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liorizon tally  strigose,  its  flanks  and  the  whole  meso-  and  meta- 
sternum  coarsely  punctate;  abdomen  finely  and  closely  punctate, 
and  rather  thickly  clothed  with  short  whitish  hair.  Dimen- 
sions :  14  X  10|  mm. 

Hah.—  Queensland. 

A  single  specimen  (9)  was  generously  given  to  me  by  Mr.  J. 
C.  Goudie,  who  tells  me  that  he  received  it  from  Mr,  C.  French. 
It  bears  a  label  "Q.  1902.'  It  is  remarkable  for  its  prolonged 
beak  (Text-tigs. 9-10).  The  length  of  the  head  thus  prolonged  is 
almost  exactly  the  same  as  that  of  the  prothorax,  viz.,  3?^  mm. 
This  character,  combined  with  its  robust  form,  and  the  truncate 
apices  of  the  elytra,  make  it  easy  to  identify.  The  elytral 
pattern  is  somewhat  as  in  *S.  cupreojiava  Saund.  Type  in  Coll. 
Carter. 
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Introduction. 

In  1916,  Mr.  John  Mitchell,  late  Principal  of  the  Newcastle 
Technical  College,  very  kindly  sent  me  the  fos.sil  insects  in  his 
collection,  for  study.  The  collection  consisted  of  thirty-six  speci- 
mens, of  whicli  twenty-five  were  from  the  VVianaraatta  Shale 
deposits  of  Narellan  and  Glenlee,  ten  from  the  Upper  Coal- 
Measares  of  the  Newcastle  District,  and  a  single  specimen  from 
Silurian  strata.  This  last,  as  might  be  expected,  proved,  on 
examination,  not  to  belong  to  the  Insecta.  In  forwarding  these 
specimens,  Mr.  Mitchell  also  told  me  that  the  most  perfect  speci- 
men of  all,  from  the  Coal-Measures,  was  not  included  in  the 
collection,  as  it  had  been  stolen  during  an  exhibition  of  the 
specimens  at  Newcastle. 

Several  of  the  specimens  forwarded  do  not  belong  to  the 
Insecta,  while  there  are  a  number  that  are  too  fragmentary  to 
enable  me  to  place  them  at  all  definitely.  When  all  these  have 
been  eliminated,  there  remain  twelve  specimens  which  I  con- 
sidered it  worth  while  to  name,  figure,  and  study  in  detail.  Of 
these,  eight  are  from  the  Wianamatta  Shale,  and  four  from  the 
Coal-Measures.  The  other  specimens  are  dealt  with  more  briefly, 
under  the  headings  of  Insects  Incertse  Sedis,  for  their  respective 
geological  horizons.  The  numbers,  by  which  the  specimens  are 
alluded  to,  are  those  affixed  to  the  actual  specimens  by  Mr. 
Mitchell.  The  specimens  carry  no  other  labels,  unless  such  are 
specially  mentioned.  To  each  specimen  which  I  have  made  the 
type  of  a  new  species,  I  have  affixed  a  label  in  my  own  hand- 
writing, indicating  that  fact. 
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T  should  like  here  to  express  my  grateful  thanks  to  Mr. 
Mitchell  for  his  kindness  in  allowing  me  to  study  these  valuable 
fossils.  As  I  hope  to  show  in  this  paper,  the  conclusions  to  be 
drawn  from  even  this  small  collection,  particularly  with  regard 
to  the  Permian  fossils,  are  far-reaching,  and  of  great  importance 
in  the  study  of  the  Phylogeny  of  the  Insecta.  I  desire  also  to 
thank  him  for  supplying  me  with  interesting  data  as  to  the  age 
and  position  of  th§  fossils.  The  details  given  in  tliis  paper,  as 
to  the  exact  horizons  of  the  various  Insect-bearing  Beds,  are 
compiled  from  very  complete  and  detailed  information  contained 
in  a  series  of  letters  sent  to  me  by  Mr.  Mitchell  on  this  subject. 
As  regards  the  age  of  the  Upper  Coal-Measures  and  of  the 
VVianamatta  Shale  beds,  I  have  to  thank  both  Mr.  Mitchell  and 
Mr.  A.  B.  Walkom,  B.Sc,  Assistant  Lecturer  in  Geology  in  the 
University  of  Queensland,  for  their  valuable  help  in  deciding 
these  questions  for  the  purposes  of  this  paper. 

The  geological  evidence  has  been  given  at  some  length,  because 
the  character  of  the  Permian  fossils  here  described  is  such  that 
the  age  assigned  to  them  might  well  be  questioned  by  geologists 
in  the  Northern  Hemisphere,  if  the  evidence  admitted  of  any 
doubt  on  the  matter.  I  believe  I  am  right  in  stating  that  no 
remains  of  undoubted  Holometaholous  Insects  are,  so  Jar,  knoivn 
from  auy  Palceozoic  strata.  As  the  Mecoptera  appear  to  have 
been  well  represented  in  the  Newcastle  Coal-Measures,  by  forms 
differing  little  from  those  still  living  in  xiustralia,  the  import- 
ance of  this  discover}^  will  be  at  once  recognised.  Further,  as 
the  subdivision  of  the  extensive  Order  Hemiptera  into  its  two 
Suborders,  Heteroptera  and  Homoptera,  is  generally  supposed 
not  to  have  taken  place  before  Triassic  times,  the  occurrence  of 
an  almost  perfect  tegmen  of  a  definite  Cercopid  type  in  these 
Coal-Measures  is  of  very  great  interest. 

The  fossils  from  the  VVianamatta  Shale  are  mostly  similar  to 
forms  already  described  from  the  St  Peter's  beds,  near  Sydney. 
The  single  specimen  from  the  later  horizon  at  Narellan  belonged 
to  a  genus  so  far  confined  to  Ipswich,  where  it  is  abundant. 
Thus  there  is  a  basis  for  the  suggestion  tiiat  further  work  at  this 
particular  horizon  of  the  Wianamatta  Shale  beds  might  result 
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Text-fig.  1.— Section  through  the  Upper  Coal-Measures,  Lake  Macquarie  Basin  to 
Newcastle,  N.S.W.,  from  the  top  (Wallarah  Seam)  to  the  Dirty  Seam.  Re- 
duced and  simplified  from  original  section  by  Prof.  T.  W.  E.  David,  F.R.S. 


724  PERMIAN    AND    TRIASSIC    INSECTS    FROM    N.S.W., 

in  the  establishment  of  a  correlation  between  it  and  the  Insect- 
Bed  at  Ipswich.  It  is,  in  any  case,  impoitant  to  have  both  the 
Wianamatta  and  Ipswich  Beds  definitely  fixed  as  Upper  Tri- 
assic,  a  conclusion  whicli  Mr.  Walkom's  recent  researches  seem 
to  make  fully  justified. 

Section  A.     The  Pekmian  Insects. 

The  ten  specimens  from  the  Newcastle  Coal-Measures  are 
numbered  23  to  32  inclusive.  Of  these,  Nos.23  and  32  were 
taken  from  just  above  the  Dirty  Seam  at  Newcastle,  at  a  place 
near  the  Soldiers'  Baths,  about  two  feet  above  high  water-mark. 
Nos.24  to  31  inclusive  come  from  the  Belmont  Fossil  Beds,  about 
two  miles  on  the  Newcastle  side  of  Belmont,  a  village  on  the 
northern  shore  of  Lake  Macquarie,  some  three  miles  from  the 
Pacific  Ocean. 

Both  the  Newcastle  and  the  Belmont  specimens  come  from 
well  within  the  Upper  Coal-Measures.  In  Text-fig.  1,  I  offer  a 
section  taken  through  the  upper  two  thirds  of  these  measures, 
from  the  shores  of  Lake  Macquarie  up  to  Newcastle.  This 
section  is  simplified  and  abbreviated  from  Section  No.  12,  pub- 
lished by  Professor  David  in  his  well-known  work  on  the  Geology 
of  the  Newcastle  and  Greta  Coal-Measures  (Mem.  Geol.  Survey, 
New  South  Wales,  Geol.  No.i).  It  gives  the  succession  of  strata 
from  the  top  of  the  Coal-Measures  (Wallarah  Coal  Seam)  to  a 
vertical  depth  of  about  850  feet  (top  of  the  Dirty  Seam).  Below 
this,  there  lies  a  thickness  of  another  400  feet,  not  shown  in  the 
figure,  including  the  Borehole  and  Waratah  Coal-Seams. 

Mr.  Mitchell  has  kindly  marked  for  me  the  exact  positions  of 
the  strata  from  which  the  insects  were  taken.  The  Belmont 
Insect-Beds  consist  chiefly  of  hard  cherts  and  shaly  sandstones, 
Iving  at  a  vertical  level  of  about  600  feet  below  the  top  of  the 
Upper  Coal-Measures,  and  succeeded  by  a  very  thick  stratum  of 
conglomerate,  containing  waterworn  pebbles  of  coal.  J:Jelow 
this,  in  the  actual  section  shown  by  Professor  David,  there  is  a 
definite  break  in  the  geological  sequence;  but  Mr.  Mitchell 
informs  me  that  this  break  is  only  a  local  one,  and  not  of  much 
consequence.     Its  only  effect  would  be  to  increase  somewhat  the 
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actual  difference  in  geological  time  between  the  Belmont  fossils 
and  those  from  the  top  of  the  Dirty  Seam  at  Newcastle.  These 
latter,  even  if  nothing  is  allowed  for  the  break,  lie  some  250  feet 
below  the  horizon  of  the  Belmont  Beds.  They  are,  therefore, 
by  far  the  oldest,  fossil  insect-wings  so  far  discovered  in 
Australia. 

The  Upper  Coal-Measures,  in  which  the  insects  are  found,  are 
generally  classed  in  text-books  as  Permo-Carboniferous.  This 
name,  first  suggested  by  Mr.  R.  Etheridge,  Junr.,  is  applied  to 
the  immense  series  of  marine  and  freshwater  beds,  totalling  a 
maximum  thickness  of  about  17,000  feet,  which  overlie  the  true 
Carboniferous  Beds  in  New  South  Wales,  and  are,  in  turn,  fol- 
lowed by  the  freshwater  Triassic  strata.  The  marine  beds  con- 
tain a  fauna  which  shows  afiinities  with  both  Carboniferous  and 
Permian  marine  faunas  of  the  Northern  Hemisphere.  The  name 
Permo-Carboniferous  is  an  attempt  to  emphasise  this  fact. 
When,  however,  we  come  to  apply  the  term  to  the  freshwater 
beds  of  the  Upper  Coal-Measures,  we  are  met  with  the  difiiculty 
that  this  Permo-Carboniferous  affinity  with  the  Northern  Hemi- 
sphere faunas  does  not  exist  in  this  case,  since  the  flora  displays 
a  more  decidedly  Mesozoic  aspect,  and  does  not  possess  a  single 
one  of  the  Carboniferous  genera.  The  Calamiies,  Lejndoden- 
dron,  and  Rhacopteris  of  the  Carboniferous  have  disappeared; 
and,  in  their  places,  we  find  Fhyllotheca,  Schizotieiwa,  Alethopte- 
7'is,  SpheuojJteris,  'dnd  Baiera,  all  represented  also  in  the  Triassic, 
together  with  an  abundant  Glossopteris-hora  (which  is  typical  of 
the  Permo-Carboniferous  only),  Auiiularia,  Ganyaniopteris,  Ver- 
tebraria,  Dadoxyloii^  and  other  genera  not  found  in  the  Trias. 
Thus,  as  far  as  the  flora  is  concerned,  it  would  be  more  logical 
to  coin  the  term  Triasso-Perraian  for  it,  than  to  retain  the  term 
Permo-Carboniferous.  As  the  Insects  studied  in  this  paper  have 
nothing  in  common  with  any  known  Carboniferous  fauna,  but 
show  distinct  affinity  with  the  Triassic  forms  already  brought  to 
light,  I  think  that  I  should  be  open  to  the  charge  of  misleading 
students  of  Palseo-entomology  in  other  parts  of  the  world  if  I 
classed  them  as  Permo-Carboniferous.  The  term  Permian  is  less 
open  to  objection,  and  I  have  adopted  it  in  this  paper.    As  all  the 
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insects  occur  within  the  first  1,000  feet  in  vertical  depth  below 
the  bottom  of  tli^  Triassic,  out  of  a  total  of  17,000  feet  for  the 
whole  of  the  Permo-Carboniferous  strata,  it  will  be  seen  that 
one  might  even  be  justified  in  describing  them  as  Upper  Permian. 

Geologists  recognise  the  dividing  line  between  the  Permian 
and  Lower  Triassic  strata  to  be  the  disappearance  of  Glossuplpris^ 
and  the  advent  of  the  various  species  of  ThiiivfeMia  and  Tcuni- 
o'ptevis.  The  Belmont  insects  are  found  associated  with  various 
species  of  GlossojHeris,  and  with  the  interesting  bivalved  Crus- 
tacean, Leaia  mitchelli  Eth.,  belonging  to  a  genus  of  which  the 
type-species  is  found  in  the  Permo-Carboniferous  of  the  United 
States.  The  Newcastle  Insects,  Nos.  23  and  32,  were  found 
associated  with  Glossopteris  lineai'is  McCoy,  G.  hrowniana 
Brongn.,  and  many  other  species  of  this  genus,  together  with 
Sphenopleris  gerinanus  McCoy,  and  with  Phyllotheca. 

The  important  point  to  bear  in  mind,  for  students  of  Palaio- 
entomology,  is  that  these  insects  are  undoubtedly  Palaeozoic;  and, 
as  such,  they  exhibit  a  fauna  which  promises  to  be,  when  more 
fully  explored,  quite  unlike  anything  at  present  known  from 
Pakeozoic  strata. 

Descriptions  of  the  Specimens. 

i.  Insect  from  the  top  of  the  Dirty  Seam,  Newcastle. 

Order  HEMIPTERA. 

Suborder  Horaoptera.. 

Family  CERCOPID^. 

Subfamily  CERCOPIN.^. 

Geiius  Permoscarta,   n.g.     (Text-fig.2). 

Fairlv  small  insects  (tegmen  about  6  mm.),  with  strongly  built 

tef'mina,    finely   tuberculate    all   over;    the  claval    area  of    the 

usual   Cercopid   form,  bounded   anteriorly   by   the   straight  and 

stronglv-formed  vein  lA,  and  traversed  near  the  middle  b}-  the 

subparallel  and  slightly  wavy  2A :  anal  angle  of  the  clavus  not  very 

sharply  formed;    the  tuberculation   extends  all   over  the  claval 

area.      The   tuberculation   of   the  rest   of  the   wing  (corium)  is 

slightly  more  definite  in  the  basal  than  in  the  distal  half,  the 
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division  between  the  two  portions  being  faintly  visible  as  an 
oblique  line  running  from  the  costa,  just  above  tlie  origin  of  Rs, 
obliquely  outwards  and  downwards  to  join  the  clavus  close  up 
to  its  distal  angle.  Costa  edged  by  a  distinct  coriaceous  l)order, 
which  probably  extended  right  round  to  lA,  as  in  most  recent 
forms.  Rs  arising  from  R  at  about  two-fifths  of  the  wing-length, 
and  continuing  the  line  of  R  directly  distad;  R^  arching  strongly 
up  anteriorly,  and  then  turning  so  as  to  run  halfway  between  C 
and  Rs,  parallel  to  both,  and  connected  with  l)oth  by  a  number 
of  faintly  indicated,  slightly  oblique  cross-veins.  M  leaving  R  a 
little  before  one-fourth  of  the  wing-length,  and,  very  soon  after, 
meeting  Cu  near  its  base,  fusing  with  it  for  a  very  short  distance. 


Ki   Rs 


M+Ca 


Text-fig.  2. 
«.,  Ptnno-<rnrffi  mltchtUl,  n.g.  etsp.,  tegnien  (length  (i "4 mm. ).  Xewcastle, 
Permian.  The  division  between  the  stronger  basal  and  weaker 
distal  tubereulation  of  the  wing-membrane  is  marked  by  the  double 
dotted  line,  but  the  tubereulation  itself  is  omitted,  /*.,  Tegmen  of 
Eo>*carta  semirosen  {W &\\i.) .  Recent;  Oriental  Region.  Tubereula- 
tion omitted;  d,  claval  area;  co,  c(jriaceous  border. 


and  then  diverging  from  it  in  the  usual  manner,  so  as  to  run 
longitudinally  through  the  middle  of  the  corium.  Cu  runs 
nearly  parallel  with  lA.  K^,  Rs,  M,  and  Cu  all  fork  widely  in 
the  last  quarter  of  the  wing-length,  the  branches  of  the  forks 
uniting  in  the  usual  manner  to  form  a  series  of  four  apical  cells; 
but  the  stem  formed  by  the  union  of  the  lower  branch  from  Rs 
and  the  upper  branch  f lom  M  again  forks  widely  as  it  approaches 
the  wing-border.  The  lower  branch  from  Cu  reaches  the  border 
just  beyond  1  A. 

Genotype:   Fermoscarta  mitchelli,  n.sp. 
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Horizon:  Upper  Coal-Measures  of  Newcastle,  N.S.W. 

So  little  appears  to  be  known  about  the  Cercopincn  of  Aus- 
tralia, that  I  am  not  able  to  indicate  any  named  Australian 
species  as  showing  affinity  with  this  form.  But  there  are  a 
number  of  genera  figured  in  Distant's  excellent  work  on  the 
Rhynchota  of  British  India,  Vol.  iv.,  (in  the  "  Fauna  of  British 
India"')  which  appear  to  be  closely  related  to  this  Permian  fossil. 
For  example,  the  genus  Eoscarta  Bredd.,  widely  distributed  in 
the  Oriental  Region,  might  well  be  the  direct  descendant  of  a 
form  such  as  Permoscarta,  as  may  be  seen  by  referring  to  Text- 
fig.  2.  A  shifting  of  the  origin  of  Rs  distad  along  R  to  beyond 
halfway,  a  consequent  reduction  in  the  number  of  cross-veins 
connecting  R  with  C  and  Rs,  a  simplification  of  the  basal  union 
of  M  and  Cu,  and  finally  a  shortening  uf  the  apical  cells,  with 
elimination  of  the  anomalous  extra  fork  already  noted  at  the  tip 
of  the  wing,  would  convert  Perrtioscarta  by  reduction  into  Eo- 
scarta. Very  possibly  there  still  exist  in  Australia  to-day  foims 
more  closely  allied  to  Permoscarta  than  this  Oriental  genus  is. 
It  is  to  be  hoped  that  the  discovery  of  this  fine  fossil  will  stir 
up  interest  in  our  beautiful  Cercopidce^  amongst  the  smaller 
forms  of  which  much  work  still  remains  to  be  done. 

Permoscarta  mitchelli,  n  sp.     (Text-fig. 2a). 

Characters  as  given  for  the  genus,  with  the  following  addi- 
tions :  Total  length  of  teymeii^  6*4  mm  ;  greatest  breadth^  21  mm., 
at  level  of  distal  end  of  lA. 

All  the  veins  very  distinctly  marked,  except  the  small  basal 
portion  of  Cu  and  the  whole  of  11^,  with  its  upper  and  lower 
series  of  cross-veins.  In  the  first  two  drawings  that  I  made 
of  this  insect,  I  completely  failed  to  detect  Rj;  the  third 
drawing  was  made  under  the  cameralucida  in  very  strong, 
oblique,  evening  sunlight,  in  wliich,  to  my  surprise,  the  whole  of 
Rj  and  its  cross-veins  showed  up  very  clearl}^  when  the  wing 
was  placed  in  a  certain  position  only. 

The  specimen,  which  is  beautifully  preserved,  is  complete  ex- 
cept for  the  absence  of  the  greater  part  of  the  coriaceous  border 
(which  is,  however,  very  distinctly  marked  distally  above  Rj),  a 
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small  piece  cut  out  from  the  apex  of  the  wing  above  the  upper 
branch  of  lis,  and  slight  breaking  away  of  the  border  distally 
beyond  the  end  of  lA,  and  also  basal ly  on  the  clavus. 

The  specimen  lies  on  the  smooth,  ochi'eous-grey  surface  of  a 
very  hard  rock,  and  is  of  a  somewhat  darker  colour  (ochreous- 
brown)  than  the  rock-surface.  It  also  carries  black,  carbonised 
patches,  which  are  quite  absent  from  the  rock  itself,  and  may 
possibly  be  due  to  the  carbonisation  of  an  original  wing-pigment. 
These  markings  take  the  form  of  a  black  band  along  the  cori- 
aceous border,  with  irregular  patches  extending  in  as  far  as  Rj, 
a  very  definite  mottling  of  black  specks,  inclined  to  run  together, 
on  the  distal  half  of  the  corium,  and  a  similar  but  less  distinct 
mottling  on  the  broad  basal  half  of  the  clavus. 

Type,  Specimen  No.23  in  ColL  Mitchell. 

Locality  : — Taken  from  the  top  of  the  Dirty  Seam,  New- 
castle, iN.S.W.,  near  the  Soldiers'  Baths,  at  a  level  about  two 
feet  above  present  high  water-mark.  The  depth  of  this  horizon 
below  the  top  of  the  Permian  Coal-Measures  is,  as  has  been 
already  indicated,  at  least  850  feet. 

ii.  Insects  frotn  the  Belmont  Beds. 

Older  HEMIPTERA. 

Suborder  Hom.ptera. 

Family  PEttMOFULCJOKID^,   fam.nov. 

Medium-sized  insects,  with  rather  narrow,  elongated  tegmen, 
in  which  certain  cross-veins  join  obliquely  with  the  main  veins, 
so  as  to  simulate  dichotomous  branchings  of  the  latter,  and  thus 
form  a  series  of  apical  cells,  after  the  manner  of  recent  Cicadidce. 
Claval  area  with  unspecialised,  anal  veins;  the  typical  Y-vein  of 
recent  Fuhjoridce  not  formed.  Coriaceous  border  of  posterior 
margin  of  wing  runs   on  distally  beyond  the  end  of   the  claval 


*  This  extraordinary  character  at  once  suggests  {\\g  snttirt  of  the  Coleop- 
terous ehtron.  It  is  possible  that  we  liave  here  tlie  tirst  formation  oi  that 
structure;  but  the  Honiopterous  nature  of  this  fossil  seems  fairly  clear. 
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(?enus  P  E  R  MO  FU  L  G  o  II,  n.g.  (Text-fig. 3). 
Characters  as  for  tlie  family,  witli  the  following  additions. 
Tegmen  of  delicate  structure,  not  tuberculate,  broadest  not  far 
from  the  base:  costal  border  slightly  convex.  Veins  of  the 
clavus  very  strongly  de\  eloped;  those  of  the  corium  much  weaker, 
and  not  easy  to  make  out.  Veins  1  A  and  2  A  apparently  both 
two-branched  from  near  their  bases.  Sc  present,  but  ending  up 
on  the  costal  border  well  before  half  way  along  the  wing.  K,  M, 
and  Cu  apparently  all  closely  united  near  their  bases.  R  leaves 
M  to  run  obliquely  towards  the  costal  border,  and,  at  a  level  a 
little  before  the  end  of  Sc,  divides  into  Rj  and  Rs,  the  latter 
continuing  the  line  of  the  main  stem,  while  Rj  arches  upwards 
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Text-fig.  3. 
Ptrmofa/yor  bebnouttim.-',  n.g.etsp. ;  tegmen  (length  of  fragment  9'onim.). 
Belmont;  Permian. 

towards  Sc,  then  runs  parallel  to  the  wing-border  for  some  dis- 
tance, and  finally  meets  it  in  an  upward  curve;  about  halfway 
along  Ri,  a  cross- vein  connects  it  with  Rs.  M  runs  straight 
below  R,  gradually  approaching  the  costal  border,  but  not  reach- 
in"-  it.  Cu  diverges  from  M,  becoming  subparallel  to  lA;  Cu 
gives  off  an  anterior  branch  Cuj  a  little  beyond  the  level  of  the 
origin  of  Rs;  the  main  stem  (Cu.,)  is  broken  a  little  further  on, 
at  a  point  where  a  long,  oblique  cross-vein  connects  it  with  lA, 
and  shortly  afterwards  divides  into  Cuoa  and  Cu.2b:  At  about 
two-thirds  of  the  wing-length,  Rs,  M,  Cu^,  and  Cu2a  are  con- 
nected by  a  set  of  three  oblique  cross  veins,  forming  the  bases  of 
three  apical  celh^  of  which  the  two  uppermost,  at  least,  are  again 
divided  by  oblique  cross-veins  nearer  to  the  apical  border.  [Hest 
of  tegmen  missing]. 
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G  enotype,  Permofnhjoi'  behnontensis,  n.sp 

H  o  li  zo  n  :   Upper  Coal- Measures  of  Newcastle,  JS.8.W. 

Although  this  fossil  appears,  at  first  sight,  to  belong  to  the 
Fulyoindce,  yet  it  differs  from  that  family,  as  known  to  us  at  the 
present  day,  in  a  numbei-  of  characters,  chiefly  amongst  which 
must  be  reckoned  the  absence  of  the  typical  Y-vein  of  the  claval 
area,  which  is  peculiar  to  the  Fulgoridce  alone  amongst  the 
Homoptera.  Hence  it  is  necessary  to  place  it  in  a  new  family, 
which  probably  had  close  afiinity  with  the  ancestors  of  our  recent 
Fu/(/orid(fi,  but  clearly  also  does  not  lie  in  their  direct  ancestral 
line.  This  family  also  foreshadowed,  in  the  arrangement  of  the 
oblique  cross-veins  in  sets,  the  later  development  of  the  Cicadidce 
which  appear  to  have  arisen  in  Cretaceous  times. 

In  spite  of  its  occurrence  at  a  higher  level  in  the  Permian 
than  the  Newcastle  fossil  Permoscarta  described  above,  this 
insect  is  clearly  of  a  far  more  archaic  type  than  the  latter.  But 
this  need  not  surprise  us,  when  we  consider  that  the  Fulyomhe 
of  to-day  still  contain  numerous  forms  with  a  dense,  archaic 
almost  Neuropteroid  venation,  which  must  have  been  handed 
down  with  little  change  from  very  early  ancestors. 

Pehmofulgor  belmontensis,  n.sp.     (Text-fig.3j. 

Characters  as  given  for  the  genus,  with  the  following  additions. 
Total  leiKjth  of  the  winy-frayment,  9omm  ;  yreatest  breadth,  3  mm.- 
probable  total  leiiyth  of  tegnieii,  1 1  mm.  The  extreme  base  as 
well  as  a  considerable  part  of  the  apical  area  of  the  win*'  is 
missing.  There  appear  to  be  at  least  five  weak  cross-veins  con- 
necting the  main  veins  of  the  claval  area,  as  shown  in  'J"ext-fi^.3- 
i)ut  there  may  be  more.  Very  careful  manipulation  of  stron*-- 
oblique  light  is  necessary  to  follow  the  venation  of  the  corium, 
and  it  is  possible  that  I  have  omitted  some  cross-veins  in  this 
part  of  the  wing  also. 

The  specimen  lies  on  the  smooth,  pale  grey  surface  of  a  cherty 
rock,  and  would  certainly  have  shown  more  detail  if  its  actual 
venation  had  heen  strongly  formed.  This  is  proved  by  the  fact, 
that  the  veins  of  the  clavus  stand  up  clearly  and  sharply  from 
the  smooth  surface  of  the  impression,  whereas  the  veins  of  the 
corium  are  scarcely  to  be  detected  in  a  cursory  glance. 
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Type,  Specimen  No.31  in  Coll.  Mitchell. 

Locality:  Belmont  Beds  at  a  depth  of  about  600  feet 
below  the  top  of  the  Permian  Coal  Measures. 

Specimen  No. 25  appears  to  belong  to  this  genus  also;  but,  as 
it  shows  clearly  only  the  strong  veins  of  the  clavus,  I  have  not 
considered  it  worth  naming. 

Onki   MECOPTERA. 
Family  PEKMOCHORLSTID^,  fam.nov. 

Scorpion-flies  closely  resembling  the  recent  Australian  Chorist- 
idce,  especially  the  genus  Tceniochorista,  with  which  they  agree 
in  having  many  of  the  cross-veins  very  weakly  formed  and  almost 
obsolete.  Hs  four-branched,  the  bifurcation  of  R2+3  taking  place 
much  further  distad  than  that  of  R4+5.  M  sends  six  branches 
to  the  apical  margin  of  the  wing.  Cu^  a  straight  vein  without 
any  branches.  The  main  stem  of  M  is  fused  basally  with  Cu^, 
and  arises  from  it  at  a  level  far  basad  from  that  of  the  origin 
of  Rs. 

Uenus  Permochorisia,  n.g.      (Text-figs. 4-6). 

j\[edium  sized  insects  (forewing  about  10  mm.  long)  with 
moderately  broad,  well-rounded  wings,  Sc  well-developed, 
reaching  beyond  half-way  along  the  costal  margin.  '  Pterostigma 
well-developed,  elongated,  crossed  by  some  weak  cross-veins. 
Cross-veins  moderately  numerous,  very  weakly  formed,  and  not 
specially  arranged  in  such  a  way  as  to  cause  any  bendings  of  the 
main  veins,  or  the  formation  of  the  typical  elongated  hexagonal 
cells  of  more  recent  Mecoptera.  Towards  the  apex,  the  cross- 
veins  are  either  completely  absent,  or  so  weakly  formed  that 
they  cannot  be  identified  in  the  fossils. 

Genotype,  Permochorisia  australica^  n.sp. 

Horizon:    Upper  Coal-Measures  of  Newcastle,  N.S.W. 

The  fossil  wings  of  this  genus  already  known  are  certainly 
three,  and  probably  four,  in  number.  Two  are  in  Mr.  Mitchell's 
Collection,  and  are  here  described.  A  third  is  at  present  on 
loan  to  the  Natural  History  Museum  in  Paris,  and  would  by  now 
have  been  returned  to  me  for  study,  had  it  not  been  for  the  risk 
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of  sending  so  valuable  a  specimen  by  sea.  This  specimen  is 
absolutely  perfect,  as  far  as  my  memory  of  it  goes,  and  is  the 
property  of  one  of  Mr,  Siissmilch's  students  at  Newcastle.  The 
specimen  stolen  from  Mr.  Mitchell  was  also,  T  gather,  a  perfect 
specimen  of  this  or  a  closely  allied  genus.  It  would  appear, 
therefore,  that  the  Mecoptera  were  quite  abundantly  represented 
in  the  fauna  of  the  Permian  Coal-Measures  at  Newcastle.  As 
there  has  not  been,  up  to  the  present,  a  single  fossil  Holometa- 
bolous  Insect  described  from  any  Palaeozoic  strata,  the  discovery 
of  these  insects  is  of  outstanding  importance,  suggesting,  as  it 
does,  that  the  Mecoptera  may  prove  to  be  the  most  ancient  of 
all  Holometabolous  Insects.  In  this  connection,  it  will  be  neces- 
sary for  special  search  to  be  made  for  the  elytra  of  Coleoptera 
in  the  Belmont  and  Newcastle  beds:  since,  if  such  existed  at 
that  period,  they  will  almost  certainly  soon  be  brought  to  light. 
The  two  species  described  here  under  this  genus  are  clearly 
closely  allied,  and  it  is  even  possible  that  they  may  really  be  the 
fore-  and  hindwing  respectively  of  a  single  species. 


Text-fig.  4. 
Permochorista  amtralka,  n.g.  et  sp.,  wing  (length  S'omm.).     Belmont; 
*    Permian. 

Pekmochouista  australica,  n.sp.     (Text-fig.4). 
An  almost  c(miplete  wing,  8-5  mm.  long,  with  only  the  costa, 
subcosta,  and  the  portion  of  the  base  of  the  wing  missing.     The 
impression  is  a  good  one,  upon  the  smooth  surface  of  a  dark  grey 
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cheitv  rock.  Ail  the  main  veins  are  outlined  to  perfection,  but 
the  cross- veins  are  mostly  only  to  be  made  out  very  indistinctly, 
in  strong  oblique  light.  A  few  cross-veins  are  somewhat  more 
distinct;  such  as,  for  instance,  the  strong  cross- vein  passing  from 
M4,  just  distally  from  its  origin,  to  Cuj,  and  causing  a  distinct 
bend  in  the  former  vein,  and  also  the  cross- vein  descending  from 
close  up  to  the  bifurcation  of  H2+3upon  R^  The  feeble  develop- 
metjt  of  the  cioss-veins  in  such  an  excellently  preserved  wing 
proves  them  to  have  been  at  the  stage  seen  in  the  recent  genus 
Tfeniochorista  —  Si  stage  preliminary  to  the  complete  elimination 
of  all  except  a  very  few  advantageously  placed  cross-veins,  such 
as  we  find  in  the  derived  Orders  Trichoptera,  Lepidoptera,  and 
Diptera. 

As  far  as  can  be  gathered  from  this  impression,  the  wing  was 
quite  smooth  except  in  the  pterostigmatic  region,  which  appears 
to  have  been  either  granulate,  or  beset  with  rather  crowded 
macrotrichia.  The  main  veins  probably  carried  macrotrichia  of 
rather  small  size,  and  closely  set  together;  in  some  places,  as, 
for  instance,  on  the  stem  of  Pvs,  there  are  indications  that  the 
macrotrichia  were  arranged  in  two  rows  close  together.  But 
the  grain  of  the  rock  prevents  us  from  determining  this  point 
with  certainty.  Microtrichia  may,  or  may  not,  have  been  pre- 
sent, as  the  grain  of  the  rock  is  not  fine  enough  to  show  them  in 
any  case. 

Type,  Specimen  No.24  in  Coll.  Mitchell. 

Locality:  Belmont  Beds,  at  a  depth  of  about  600  feet 
below  the  top  of  the  Permian  Coal-Measures. 

Permochorista  mitchelli,  n.sp.  (Text-fig.5). 
A  fragment  comprising  about  two-thirds  of  a  complete  wing, 
with  a  considerable  part  of  the  apical  area  missing,,  but  the  base 
and  costa  more  complete  than  in  the  previous  specimen.  Total 
length  of  the  fragment  7-5  mm.;  this  indicates  a  somewhat 
larger,  and  certainly  a  distinctly  broader  wing  than  that  of 
P.  anstralica.  The  end  of  Sc,  with  three  cross-veins  running 
to  the  costa  above  it,  is  very  clearly  marked:  likewise  the  ptero- 
stigma,  with  signs  of  three  cross-veins  within  its  distal  half,  and 
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distinct  indications  of  the  pterostigmatic  furrow  below  Rj,  The 
origin  of  Rs,  which  is  just  missing  in  P.  australica,  is  beauti- 
fully shown  in  this  specimen,  as  is  also  the  origin  of  M  from 
Cuj  at  a  level  considerably  basad  from  that  of  the  origin  of  Rs, 
and  the  approach  of  R  to  the  combined  stalk  M  h-Cuj  close  to 
the  base.  There  are  also  signs  that  this  fusion  of  M  with  Cuj  is 
not  complete  basally,  Cuj  appearing  distinctly  bent  basad  from 
the  combined  stem,  while  a  tiny  portion  of  M  is  preserved 
running  basad  towards  R.  All  four  branches  of  Rs  are  shown, 
the  bifurcations  of  R2+3  being  placed  at  a  level  far  distad  from 
that  of  R4+5.  Correlated  with  the  evident  greater  breadth  of 
the  wing,  in  comparison  with  that  of  P.  australica,  is  the  wider 
form  of  the  bifurcations  of  M,  of  which  there  are  five  distinct 
branches  shown,  as  far  as  the  wing  is  preserved  distally.  A 
greater  length  of  Mg  is  preserved  unbranched,  than  that  of  the 
basal  stalk  of  this  vein  before  it  branches  in  P.  australica',  yet 
it  would  be  unwise  to  assert  that  this  vein  remains  unbranched, 
since  the  winf;  is  evidently  somewhat  larger. 


Text-fig.o. 

PermochorlMa  mifche/fi,  n.g.  et  sp.,  wing  (length  7 '5  mm.).     Belmont; 

Permian. 


Of  the  cross-veins  shown  in  the  figure,  some  are  approximately 
in  the  same  positions  as  those  of  P.  australica,  others  not. 
Probably  the  position  of  the   cross-veins  was  as  variable  as  it  is 
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in  the  recent  genera  Chorista  and  7'ceniocho  isfa;  in  any  case,  it 
is  not  at  all  likely  that  I  have  been  able  to  discover  by  any  means 
all  of  the  cross-veins  actually  existing  in  either  specimen. 

Below  Cui  there  is  a  nearl}^  parallel  vein,  giving  off  a  posterior 
branch  which  runs  nearly  parallel  with  it.  As  this  appears  to 
be  a  somewhat  weak  vein,  and  there  is  a  portion  of  a  much 
stronger  vein  running  below  it,  I  think  that  its  upper  branch 
may  prove  to  be  Cug,  the  stronger  vein  being  1  A,  which  unites 
with  Cuo  near  the  base  by  a  weaker  branch.  If  the  basal  stem 
of  this  weak  vein  be  continued  proximad,  it  will  run  into  the 
bent  basal  end  of  Cu^  above  it.  This  would  agree  very  well 
with  the  peculiar  formation  of  Cii  and  lA  basally  in  recent 
Mecoptera,  allowing  for  greater  specialisation  in  this  respect  in 
the  recent  forms.  I  have,  therefore,  marked  tl.e  straight,  strong 
vein,  which  fuses  with  M  for  a  short  distance  near  the  base,  Cuj, 
and  the  upper  branch  of  the  weak,  branched  vein  Cu^;  but  I  do 
not  consider  that  the  naming  of  these  veins  is  placed  beyond 
doubt. 

The  impression  is  a  fairly  good  one,  upon  the  smooth  surface 
of  a  chertyrock  of  a  somewhat  lighter  colour  than  that  on  which 
the  former  specimen  is  impressed;  the  main  veins  are  also  some- 
what fainter. 

Type,  Specimen  No.26  in  Coll.  :SIitchell. 

Locality:  Belmont  Beds,  at  about  the  same  level  as  the 
previous  specimen. 

Restoration  of  the  Wing-Venation  in  thk  Genus 
Permochorista.     (Text-tigs. 6-7). 

The  preservation  of  the  two  wings,  Permochoristd  australica 
and  P.  mitchelli,  is  sufficiently  complete  to  enable  us  to  restore 
the  venational  type  of  the  genus  with  very  fair  accuracy.  To 
do  this,  we  must  call  to  our  aid  the  recent  genus  l^eniochorista, 
which,  as  I  have  already  indicated,  is  clearly  a  close  ally,  and 
possibly  even  a  direct  descendant,  of  Permochorista. 

The  venation  of  T.  pallida  Esb.-Pet.,  from  Brisbane,  is  shown 
in  Text-fig. 7.  It  will  be  noticed  at  once  that  the  forewing  is 
distinctly  broader  in  the  basal  half  than  is  the  hindwing;  also 
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that,  in  the  forewing,  the  branchings  of  M  spread  out  more 
widely  from  their  common  stalk  than  they  do  in  the  hindwing. 
Now,  if  we  compare  these  conditions  with  the  two  fossil  wings 
of  Permochorista,  we  shall  see  at  once  that  P.  australica  resembles 
the  hindwing  of  T.  pallida,  both  in  its  narrowing  towards  the 


M: 


'2b 


Text-tig.6. 
Restoration  of  the  typical  venation  for  the   genus  Permochorista,   n.g. 
Forewing  restored  from  P.  mitchelli,  hindwing  from  P,  australica;  fr, 
frenulum; //,  jugal  lobe;  pf,  pterostigmatie  furrow^;  pt,  pterostigma, 

base,  and  in  the  direction  taken  by  the  branches  of  M  from  their 
common  stalk;  the  principal  difference  being  that,  in  7'.  pallida, 
M  sends  only  four  branches  to  the  wing-border  (as  in  all  recent 
Mecoptera,  except  Merope,  which  has  five),  whereas  in  P.  aus- 
tralica there  are  no  less  than  six.  The  position  and  number  of 
the  branches  of  Rs  is  the  same  in  both  P.  australica  and  T. 
pallida.  The  only  other  important  difference  is  to  be  found 
in  the  slight  irregularity  of  the  courses  of  the  main  veins  in  T. 
pallida,  as  contrasted  with  the  absolutely  regular  main  veins  of 
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P.  australica.  This  irregularity  takes  the  form  of  a  very  weak 
zigzagging  of  the  main  veins  as  they  pass  from  one  cross- vein 
below  to  another  above,  alternately  It  is  a  specialisation  from 
an  originally  regular  condition,  and  is  the  direct  result  of  the 
cross-veins  becoming  arranged  in  the  most  advantageous  position 
as  supports,  i.e.,  alternately  above  and  below  each  main  vein. 
The  same  line  of  evolution  can  be  seen  in  the  Odonata,  where  it 
affects  alternate  main  veins  only  {e.g.,  M4  and  Cug  in  many 
Agrionidcn),  and  in  the  radial  sector  of  Planipennia.  On  these 
grounds,  therefore,  we  are  justified  in  considering  P.  australica 
to  be  represented  by  a  hindiving. 


Rx...-P^ 


Text-fig.7. 
Tivniochorista  paU (da  Esh.-'Pet.;    wings.     Recent;    Brisbane.      For  com- 
parison with  Permochorixta.     The  dotted  cross- veins  are  obsolescent; 
//•,  frenulum;  jh,  jugal  bristle;  jl,  jugal  lobe;  jp,  jugal  process;  pf, 
pterostigmatic  furrow;  pt,  pterostigma. 

Turning  now  to  the  less  complete  P.  mitchelli,  we  see  at  once 
that  it  more  closely  resembles  the  forewing  of  T.  pallida,  not 
only  because  of  its  greater  breadth  towards  the  base,  but  also 
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because  of  the  veiy  typical  formation  of  the  brandies  of  M, 
which  are,  as  far  as  they  are  preserved,  practically  identical,  in 
number,  position,  and  amount  of  divergence  from  their  common 
stalk,  with  those  of  T.  pallida.  The  branches  of  the  radius  also 
agree  in  the  two  forms;  and  it  should  be  noticed  that  the  differ- 
ence in  level  between  the  bifurcation  of  R4+5  and  R2+3  is  greater 
in  these  two  wings  than  in  the  hindwing.  We  are  justified, 
therefore,  in  concluding  that  P.  mitchelli  represents  a  forewing, 
and  quite  likely  the  forewing  of  the  species  of  which  P.  aiislraHca 
is  the  hindwing;  though,  as  this  cannot  be  proved,  I  think  we 
should  retain  the  two  names  for  the  two  separate  specimens. 
As,  however,  the  venation  of  different  species  of  the  genus 
Permochorista  probably  did  not  vary  more  than  it  does  at  the 
present  day  in  species  of  Tcuniochorista  and  Chorista^  I  have 
shown  the  restoration  given  in  Text-fig. 6  as  that  of  a  typical 
pair  of  ivingH  for  the  genus  Permochorista^  the  forewing  being 
restored  from  P.  mitchelli^  the  hindwing  from  P.  australica.  A 
comparison  of  this  restoration  with  the  wings  of  7\  pallida  will 
show  us  the  small  extent  of  the  evolutionary  process  which  has 
occurred  in  this  very  stable  wing-type  between  Permian  and 
recent  times.      It  may  be  briefly  summarised  as  follows  : — 

(1)  Reduction  in  the  number  of  branches  of  M,  from  six  to 
four  in  the  hindwing,  and  from  six*  to  five  in  the  forewing. 

(2)  A  tendency  for  the  cross-veins  to  arrange  themselves  more 
advantageously  as  supports  for  the  main  veins,  alternately  above 
and  below  any  given  main  vein;  and  hence 

(3)  The  breaking  of  the  original  regular  course  of  the  main 
veins  into  a  very  slight  irregularity  or  zigzagging. 

(4)  Greater  specialisation  of  the  basal  portion  of  Cii.  In  the 
Permian  genus,  Cuj  has  already  fused  with  the  main  stem  of  M 
basally,  and  probably  Cu.,  with  lA.     In  Tceniorhorista  and  other 

*  Although  only  frt  branches  are  to  he  seen  in  the  part  of  the  wing  of 
P.  mitchdll  preserved  to  us,  it  will  be  quite  evident  that  at  hast  one  extra 
branch  is  required  more  distally  along  Mn  in  restoring  this  wing,  unless 
we  are  going  to  allow  a  much  greater  divergence  in  the  direction  of  these 
branches  of  M  than  is  warranted  by  our  knowledge  of  Mecopterous  vena- 
tion. 


740  PERMIAN    AND    TRIASSIC    INSECTS    FROM    N.S.W., 

recent  Mecoptera,  the  short  basal  pieces  of  Cu^  and  Cug,  from 
the  cubital  fork  up  to  the  point  of  fusion,  tend  to  become  per- 
pendicular to  the  veins  with  which  they  junction,  and  so  have 
at  last  assumed  the  appearance  of  mere  cross-veins. 

In  concluding  the  account  of  this  interesting  fossil  genus,  I 
think  that  it  may  be  reasonably  claimed  that  Permochorista 
differed  very  little,  either  in  its  structure  or  its  life-history,  from 
tlie  archaic  genus  Tceniochorista  still  existing  in  Australia  at 
the  present  day. 

The  bearing  of  these  Permian  Mecoptera,  and  the  still  more 
archaic  type,  Archipanorpa,  from  the  Ipswich  Trias,  on  the 
problem  of  the  origin  of  the  Holometabolous  insects  as  a  whole, 
must  be  left  to  a  later  paper.  It  is  only  necessary  to  remark 
here,  that  the  existence  of  a  more  archaic  form  {Archipanorya) 
at  a  later  horizon  (Upper  Triassic)  need  not  cause  us  any  sur- 
prise or  misgivings.  At  the  present  day,  we  have  in  North 
America  a  species,  Merope  tuber,  which  is  in  many  ways  more 
archaic  than  even  Permochorista;  while,  in  the  same  region, 
there  flourish  the  highly  specialised  types  of  the  BittacidcB  and 
the  wingless  Boreidce.  The  direct  ancestors  of  Archipanorpa 
must  have  existed  in  the  Permian,  alongside  Permochorista,  and 
must  have  also  been  in  existence  long  before  this  latter  genus 
became  evolved.  In  the  finding  of  a  few  fossil  types  from  two 
horizons  in  the  Permian  and  Trias,  from  faunas  that  were  pro- 
bably highly  complex  in  their  composition,  chance  has  happened 
to  put  into  our  hands  one  of  the  oldest  types  from  the  later 
horizon;  whereas,  from  the  earlier  horizon,  we  have,  in  Permo- 
chorista, probably  one  of  the  most  advanced  insect-types  of  the 
a^e.  One  might,  as  a  parallel,  think  of  the  possibility,  at  the 
present  day,  of  finding  a  Butterfly-wing  in  the  Miocene  strata 
at  Florissant,  and  a  few  days  later  picking  up  a  much  more 
archaic  Hepialid-wing  from  the  ground  where  it  had  just  fallen. 
The  amount  of  incongruity  in  both  cases  would  be  very  much  the 
same. 

iii.  Permian  hisects  Incertce  Sedis. 

Specimen  No. 25— An  insect- wing  with  beautifully  preserved 
Qutline,   10  mm.  long  by  3-3  mm.  wide,   with  anterior  and  pos- 


BY    n.    J.    tlLLYARt).  741 

terior  margins  almost  parallel.  Anal  veins  very  distinct;  the 
rest  obsolescent.  Apparently  R,  M,  and  Cu  arise  from  a  com- 
mon basal  stalk,  and  diverge  slightly  distad.  This  wing  might 
be  the  tegmen  of  a  Permofulgorid  closely  resembling  No.3l 
described  above. 

Specbneit  No.27 .  — The  poorly-preserved  distal  portion,  6*5 mm. 
long,  of  a  wing  resembling  No. 25. 

In  both  the  above  specimens,  the  posterior  margin  shows  a 
very  definite  coriaceous  border  about  0-2  mm  wide,  along  its 
entire  length.  I  know  of  no  Palaeozoic  type  that  shows  this 
structure,  which  strongly  suggests  the  suture  of  a  Coleopterous 
elytron.  The  hypothesis  that  these  wings  might  represent  the 
first  stages  in  the  evolution  of  this  latter  type  is  a  very  tempting 
one,  but  should  not,  I  think,  be  entertained  on  the  basis  of  such 
poor  material  as  we  have  in  hand  at  present. 

Specimen  No  28. — A  portion  of  a  wing,  10  mm.  long,  showing 
indistinct  subparallel  veining.  Not  sujSiciently  characterised  to 
classify. 

Specimen  No. 29.  —  A  small,  broadly  ovate  fragment,  1-5  mm. 
long  by  nearly  1  mm.  broad,  carrying  nine  longitudinal  veins, 
and  distinctly  convex.  At  first  sight,  this  specimen  is  very 
much  like  the  elytron  of  a  Beetle,  Careful  examination  shows, 
however,  that  the  supposed  margin  is  in  reality  only  a  broken 
edge,  with  no  sign  of  a  suture.  Probably  a  small  portion  of  a 
larger  wing,  and  not  sufiiciently  characterised  to  classify. 

Specimen  No. 20. — Cannot  be  referred  to  the  Insecta  with  any 
certainty. 

Specimen  No.S2. — An  impression  of  a  small  portion  of  a  wing, 
56  ram.  long  by  1*2  mm.  wide,  resembling,  at  first  sight,  the 
wing  of  a  small  Tipulid  or  a  Mosquito.  The  venation  is  only 
visible  in  the  short  petiole,  and  along  a  very  strong  vein,  pro- 
bably the  cubitus,  which  curves  to  the  posterior  border  at  about 
two- thirds  the  length  of  the  wing.  In  strong  oblique  light,  a 
row  of  large,  widely- spaced  cross- veins  can  be  seen  above  this 
vein.  Thus  the  impression  is  probably  only  a  small  fragment  of 
a  very  large  wing,  and  too  incomplete  to  classify. 

All  the  specimens  here  mentioned,  except  No. 32,  were  found 
at  Belmont. 
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Section  B.     The  Triassic  Insects. 

Mr.  Mitchell's  Collection  contains  twenty-five  specimens  from 
the  Wianamatta  Shale  Beds.  Of  these,  No.  10  is  from  Narellan, 
about  five  miles  from  Campbelltown,  along  the  branch  line  from 
this  latter  town  to  Camden.  The  horizon  of  this  specimen  is 
probably  about  700  feet  above  the  top  of  the  Hawkesbury  Sand- 
stone. The  rest  of  the  specimens,  numbered  1-9,  11-22,  and 
34-36  inclusive,  were  taken  in  the  railway  cutting  at  Glenlee, 
some  four  miles  south  of  Campbelltown,  on  the  main  Southern 
Line.  'I'he  horizon  of  these  specimens  is  between  300  and  400 
feet  above  the  top  of  the  Hawkesbury  Sandstone. 

The  succession  of  strata  from  the  Hawkesbury  Sandstone  to 
the  Wianamatta  Shales  is  not  by  any  means  continuous.  For  a 
long  period  subsequent  to  the  elevation  of  the  former,  this  series 
of  rocks  was  subject  to  sub-aerial  forces.  Afterwards,  the  great 
subsidence  of  the  area  occurred,  from  the  Blue  Mountains  to 
Bowral  in  the  South.  Into  this  depression,  the  Hawkesbury 
River  emptied  itself  near  Mulgoa,  forming  the  Wianamatta 
Lake.  When  this  lake  was  tilled  up,  the  excess  of  water  was 
drained  off  through  the  original  channel  of  the  Hawkesbury 
River,  until  this  became  sujQ&ciently  degraded  to  cause  the  lake 
to  disappear,  and  its  area  to  be  denuded,  as  we  now  observe  it 
to  be.  Thus  a  length  of  time  sufficiently  long  elapsed,  between 
the  end  of  the  Hawkesbury  Series  and  the  beginning  of  the 
Wianamatta,  to  allow  of  the  advent  of  many  new  forms  of  plants 
and  animals,  though  Tceniopteris  and  Thinvfeldm  persisted 
through  the  two  series. 

As  regards  the  age  of  the  Wianamatta  Series,  I  cannot  do 
better  than  quote  Mr.  Walkom.  In  his  last  letter  to  me  he 
writes,  "On  the  evidence  available,  the  Ipswich  flora  indicates 
distinctly  an  Upper  Triassic  age,  possibly  Rhsetic,  but  more  pro- 
bably older  (Keuper);  also,  the  Wianamatta  is  probably  of  the 
same  age."  In  the  concluding  portion  of  his  work  on  the  Flora 
of  the  Ipswich  and  Walloon  Series,*  which  has  just  been  pub- 

*  Mesozoic  Floras  of  Queensland.  Parti.,  concluded.  The  Flora  of 
the  Ipswich  and  Walloon  Series.  [d)  Ginkgoales,  (e)  Cycadophyta,  (/) 
Coniferales.  By  A.  B.  Walkom,  B.Sc.  Queensland  Geological  Survey, 
Publication  No.'ioO.      Biisbane,  1917. 
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lished,  Mr.  Walk om  sums  up  the  evidence  as  follows: — "The 
Ipswich  Series  must  be  regarded  as  Triassic,  perhaps  homo- 
taxial  with  the  so-called  Ehsetic  Beds  of  various  areas,  but  pos- 
sibly older." 

Descriptions  of  the  Specimens. 
Order  PROTORTHOPTERA. 

Genus  Notoblattites  Tillyard. 

Originally,  I  placed  this  genus  in  the  Order  Blattoidea.  How- 
ever, its  wing- venation  shows  it  to  belong  to  Handlirsch's  Order 
Protorthoptera,  to  which  I  now  remove  it.  But  it  should  be 
noted  that  the  fossils  of  this  genus  preserved  m  the  resting- 
posiiion  show  us  that  it  carried  the  tegmina  folded  flat  along  the 
back,  as  in  the  true  Cockroaches;  the  hindwings  being  folded 
beneath  tliem,  and  projecting  a  little  beyond  them.  This  shows, 
I  think,  that  the  Cockroaclies  do  not  really  belong  to  a  separate 
Order,  but  are  a  specialisation  from  a  very  ancient  Protorthop- 
terous  type,  the  anal  area  of  the  tegmen  becoming  developed  into 
a  specialised  convex  clavus;  whereas,  in  JS' otohhittites  and  other 
insects  placed  in  the  Protorthoptera,  the  wing-venation  remained 
more  primitive,  with  no  specialisation  of  the  anal  area. 

Notoblattites  shows  us  that  the  typical  resting-position  of  the 
Cockroaches  was  assumed  before  the  specialisation  of  the  tegmen 
set  in.  This  resting-position  is  a  specialisation  from  an  origijial, 
flattened,  roof-shaped  position  of  holding  the  wings,  which  has 
become  accentuated  in  most  recent  Orthoptera.  It  can  be 
paralleled  by  the  development  of  the  same  process  in  the  Diptera, 
from  a  similar  roof-sliaped  position  of  the  wings  in  the  ancestral 
Order  Mecoptera. 

The  type  of  this  genus  is  the  large  wing,  Notoblattites  subcos- 
talis  Tillyard,  from  the  Wianamatta  beds  of  St.  Peter's,  near 
Sydney.  Two  fragments  of  very  fine  wings,  closely  allied  to 
this,  are  here  described  as  new  species. 

Notoblattites  wianamattensis,  n.sp.     (Text-fig. 8). 
Greatest  lenyth  offraym  iit,  28  mm.,  (measured  from  base  of  Sc 
to  the  distal  broken  end  of  C).     The  specimen  shows  the  basal 
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half,  or  a  little  more,  of  the  costal  area,  about  half  of  Sc,  a  little 
less  than  half  of  R,  but  including  the  origins  of  the  first  two 
radial  sectors,  together  with  a  short  piece  of  the  basal  part  of  M 
and  a  fragment  of  Cu.  The  formation  of  this  area  is  closely 
similar  to  that  of  the  type-species,  as  regards  the  position  of  the 
main  veins,  but  differs  from  it  in  the  formation  of  the  cioss- 
veins.  In  the  costal  area  of  iV^.  suhcostalis  (i.e.,  between  C  and 
Sc),  the  veins  running  from  Sc  to  the  border  are  mostly  simple, 


Text-fig.  8. 

Xofolilatfittt^  x'innamatteimH,  n.sp.,  (length  of  fragment  28  mm.). 

Glenlee;  Triassic. 


and  never  more  than  once  branched.  In  the  present  species, 
they  show  considerable  branching,  one  of  the  series  preserved 
sending  as  many  as  five  veinlets  to  the  costal  border.  Again, 
in  the  area  below  8c,  the  spaces  between  U  and  M,  and  again 
between  M  and  Cu,  are  filled,  in  N.  subcostalis,  by  a  close  mesh- 
work  of  tiny  cellules;  whereas,  in  the  present  species,  these  aieas 
are  only  crossed  by  a  few  straight,  oblique  veins. 

The  fragment  is  beautifully  preserved,  on  a  dark  greyish- 
black  rock  of  fairly  smooth  surface,  and  bears  the  label  "Glenlee, 
18.9.92"  in  pencil  in  Mr.  Mitchell's  handwriting. 

Type,  Specimen  No. 3,  in  Coll.  Mitchell. 
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NOTOBLATTITES    MITCHEI-M,   n.sp.       (Text-fig  9). 

Greatest  length  of  fragment,  24  mm.  This  specimen,  \vl>ich 
shows  a  remarkably  close  resemblance  to  the  type-species,  N. 
suhcostalis  Tillyard,  is  a  beautifully  preserved  fragment,  showing 
an  area  of  the  tegmen  crossed  by  the  distal  half  of  the  median 
vein,  with  a  small  portion  of  the  radial  sectors  above  it,  and  a 
considerable  part  of  the  cubital  and  first  anal  veins  below  it. 
The  forkings  of  these  veins  are  very  regular  and  narrow,  and  the 
spaces  between  them  are  closely  filled  with  a  typical  Palaeodicty- 
opterous  mesh  work,  which  is  very  well  preserved.  A  compari- 
son with  the  figure  of  the  type-species  of  this  genus,  shows  how 
closely  similar  this  area  of  the  tegmen  is  in  the  two  species. 
Nevertheless,  as  the  second  branch  of  the  radial  sector  above  M 

X 


lA 

Text-fig.  9. 

Xofohtaftifes  mitcheUi,  n.sp.,  (length  of  fragment  24  nun.). 

Glenlee;  Triassic. 

in  the  new  species  is  definitely  forked,  whereas,  at  this  same 
point  in  the  type-species,  there  is  only  a  simple  longitudinal 
vein,  I  have  decided  to  place  this  specimen  as  a  new  species, 
which  I  dedicate  to  its  discoverer. 

In  the  Collection,  there  were  two  specimens,  Nos  1  and  2, 
which  contained  closely  similar  fragments  of  this  insect.  On 
fitting  these  together,  I  discovered  that  they  wtre  part  and 
counterpart,  respectively,  of  the  same  impression.  As  the  two 
specimens  do  not  cover  quite  the  same  area  of  the  wing,  1  made 
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drawings  of  both.  Then,  having  reversed  one  of  these,  I  super- 
imposed it  upon  the  other,  so  that  the  greater  part  of  the  two 
fitted  exactly.  The  complete  figure  in  Text-fig. 9  is  the  result  of 
this  process.  The  oblique  line  xy  represents  the  broken  edge  of 
the  rock  on  specimen  No.  1 ,  the  portion  lying  above  and  to  the 
right  of  this  line  being  present  only  in  No. 2,  as  well  as  a  very 
small  part  of  the  extreme  base  of  the  fragment  in  the  region 
of  lA. 

Type,  Specimens  Nos.l  and  2  (part  and  counterpart)  in  Coll. 
Mitchell.  No.l  bears,  on  its  back,  a  circular  label,  with  the 
words  "Neuropterid,  Glenlee  Rwy.  cttg.,  Narellan." 

I  have  not  indicated  here  to  what  family  these  interesting 
insects  belong.  It  is  probable  that  a  new  family  will  have  to  be 
formed  for  their  reception  later  on.  I  will  only  mention  here 
two  interesting  points  about  them;  firstly,  that,  if  the  Palteo- 
dictyopterous  meshwork  were  to  become  obsolescent,  thedichoto- 
mous  branchings  of  the  veins  in  the  distal  part  of  the  tegmen 
would  show  considerable  similarity  to  the  remarkable  venational 
type  of  the  Protoraecoptera,  as  exemplified  by  Archipanorpa 
magnifica  Tillyard,  from  Ipswich;  and,  secondly,  that  these  large 
insects  show  no  sign  of  the  typical  curvature  of  the  anal  veins 
found  in  the  Blattoidea,  and  are  more  correctly  placed,  therefore, 
in  the  Order  Protorthoptera  of  Handlirsch. 

Order  MECOPTERA. 
Family  MESOPANORPID^,  fam.nov. 
Scorpion-Hies  with  broadly  rounded  wings,  narrow  at  the  base, 
Pterostigma  large,  well-developed,  bordered  posteriorly  between 
Kj  and  Rg  by  a  strongly  marked  pterostigmatic  furrow.  Both 
Rs  and  M  normally  four-branched,  but  the  dichotomy  of  R2^-3 
taking  place  at  a  level  nearer  to  base  than  does  that  of  R4+5. 
This  character  appears  to  be  unique  amongst  Mecoptera,  both 
fossil  and  recent.  Cu^  a  strong,  straight  vein,  from  which  M 
arises  not  far  distad  from  base.  Cross-veins  mostly  indistinct, 
but  a  number  of  stronger  on^s  placed  in  advantageous  positions, 
resulting  in  a  certain  amount  of  bending  of  the  main  veins  at 
the  points  of  junction. 
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Genus  M  e  s  o  p  a  n  o  r  p  a  , 


(Textfig.lO). 


Characters  as  for  the  family,  with  the  following  additions. 
Rather  small  insects,  wings  about  8  mm.  long.  Sc  well-devel- 
oped, running  into  the  pterostigma;  its  distal  end  somewhat 
indistinct.  R4+5  and  M1  +  2  connected  just  before  midway  by  a 
strong  cross-vein,  towards  which  both  are  somewhat  bent  at 
their  points  of  junction  with  it.  The  levels  of  the  forkings  of 
these  two  veins  are  the  same,  and  lie  much  further  distad  than 
the  levels  of  the  forkings  of  both  Pv2+3  and  M3+4.  The  fourth 
apical  fork,  between  Mg  and  M4,  is  exceptionally  broad. 

Genotype,  Mesopanorpa  u'ianamaMensis,  n.sp. 


Cu 
Text-fig.  10. 
Mt'sopanorpa  irianamatteusis,  n.g.  et  sp.,  (length  of  fragment  7 


nun.). 


Glenlee;  Triassic;  pf,  pterostigmatic  furrow;  pt,  pterostigma. 

Mesopanorpa  wiANAMATTKNsis,  n.sp.     (Text-fig.  10). 

An  almost  complete  wing,  well  preserved,  but  with  the  ex- 
treme base  and  the  anal  area  missing  as  far  as  the  whole  of  lA. 
Total  length  of  fragment,  7  5  mm.,  (complete  wing  probably  8  or 
8-5mm.).  Greatest  b7'eadth,  3mm.,  in  region  of  pterostigma.  Pro- 
bably three  strong  cross-veins  in  costal  space;  three  weak  ones 
in  pterostigma,  and  a  number  of  weak  ones  placed  irregularly  on 
the  wing,  as  indicated  in  Text-fig.  10.  Rs  arising  from  R  at  a 
level  slightly  distad  from  that  of  the  origin  of  M  from  Cu. 

Type,  Specimen  No. 5  in  Coll.  Mitchell.     The  impression  is 
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on  a  hard,  dark  brown  rock  with  rather  uneven  surface;  the 
main  veins  are  beautifully  preserved,  and  were  evidently  strongly 
chitinised. 

It  is  not  easy  to  determine  whether  this  wing  should  be 
placed  in  the  Order  Mecoptera  or  in  the  Trichoptera,  which,  in 
Mesozoic  times,  were  only  just  separated  off  from  the  older 
Mecoptera,  and  closely  resembled  them  in  the  venation  of  the 
forewiug.  But  the  following  considerations  have  all  weighed 
wilh  me  in  placing  it  in  the  older  Order  Mecoptera. 

(1).  The  presence  of  numerous  cross- veins,  many  irregularly 
placed  in  positions  of  no  special  advantage.  (Probably  there 
were  other  cross- veins  as  well  as  those  I  have  shown,  but  not 
sufficiently  well  preserved  to  be  visible). 

(2).  The  absence  of  the  typical  Tricljopterous  wing-spot 
between  R4  and  R5,  not  far  from  the  origin  of  these  two  veins. 
If  this  spot  had  been  present,  I  think  the  wing  is  well  enough 
preserved  for  it  to  have  shown  up  quite  clearly. 

(3).  The  close  resemblance  in  shape  to  the  wing  of  Fmiorpod^s, 
in  the  narrow  base  and  well-rounded  tip  of  the  wing. 


Text-fig.  11. 
Paiiorpode^  carol intn-ns  Banks,    hindwing.      Recent;    N.  America.      For 
comparison  with  Mesopanorpa.     The  dotted  cross-veins  are  almost 
obsolete;  pt,  pterostigma. 

(4).  The  close  resemblance  between  the  venation  of  the  fossil 
and  that  of  the  hindiving  of  Panorpodes  (Text-fig.  11).  The  only 
important  difference  is  that,  in  Panoiyodes,  R4+5  sends  three 
veins  to  the  apical    border.      Now,  if  the  most  posterior-  of  the.se 
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three  veins  became  suppressed,  the  result  would  be  to  place  the 
remaining  dichotomies  of  Rs  in  this  recent  genus  at  about  the 
same  levels  as  they  are  in  Mesopanorfa 

Of  course,  if  it  is  agreed  that  the  specimen  represents  a  hind- 
wing  (and  I  think  that  the  condition  of  the  forking  of  M  from 
Cu  strongly  indicates  this),  then  the  Trichoptera  are  put  clean 
out  of  court,  since  their  hindwings  are  developed  on  quite  differ- 
ent lines,  besides  being  mostly  much  too  weakly  chitinised  to  be 
preserved  in  the  fossil  state. 

The  genus  Mesopanorpa  is  evidently  not  at  all  closely  related 
to  the  Permian  PennochoristidcH  dealt  with  in  the  first  section  of 
this  paper,  nor  to  the  recent  Australian  Choristidce.  The  genus 
Mesochorista  from  the  Tpswich  Trias  is,  however,  a  Mesozoic  link 
between  these  two  families  Hence  Mesopanorpa,  like  the 
Triassic  Archipanorpa  and  the  recent  Nannochoristidcp,  is  a  re- 
presentative of  quite  another  line  of  Mecopterous  development. 
We  may  confidently  expect  that,  when  the  Australian  Permian 
and  Mesozoic  insect-faunas  are  better  known,  many  new  types 
of  development  of  this  ancient  and  once  dominant  Order  will  be 
brought  to  light. 

Order  COLEOPTERA. 
'I'he  placing  of  single  elytra,  however  perfect,  can  seldom  be 
more  than  a  matter  of  conjecture,  since  there  are  scarcely  any 
types  of  sculpture  that  are  confined  to  one  family  only.  But, 
where  the  fossil  specimen  is  well  enough  preserved,  it  is  never- 
theless usual  to  name  it.  Thus,  a  number  of  what  may  be  termed 
"  genera  of  convenience  "  have  arisen,  of  which  it  may  be  said 
that  each  one  serves  to  gather  together,  as  a  single  group,  all 
those  fossil  elytra  which  show  correspondence  in  shape  and 
sculpture,  within  certain  limits.  An  example  of  such  a  genus 
is  Ademosyne  Handlirsch,  from  the  Ipswich  beds.  Under  this 
name  are  now  comprised  no  less  than  ten  species,  which  might 
belong  to  the  Hydrophilidce,  /'arnidce,  or  Tenehrionidoi,  the  type 
of  elytron  which  they  represent  being  commonly  found  in  all 
three  families. 

Most    of    the  elytra  in   the  present  collection   are  not   well 
enough  preserved  to  merit  names;  but   there  are  five  which  I 
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consider  of  sufficient  interest  to   name,  placing  them  only  pro- 
visionally in  families  to  which  they  may  possibly  belong. 

Family  HYDROPHILTD^(?). 

Genus  A  d  e  m  o  s  y  n  e  Handlirsch. 
Ademosynk  wianamatiensis,  n.sp.     (Text-fig. 12). 
Total  leuyth  of  elytron,  i'bYnm.;  greatest  breadth  1-5  mm.    Shape 
elongate-oval,  closely   similar   to  that   of  A    punctata  Tillyardj 
from   the   Ipswich    beds.      Sculpture:    nine    longitudinal    striae 
carrying  very  fine,  closely-set  punctures,  and  separated  by  smooth 
interstices  of  slightly  greater  width  than  the  striae.     The  suture 
is  well-marked,  and  is  not  straight,  but  slightly  waved,  as  in  the 
type  species,  A.  major  Handlirsch,  from  Ipswich. 
Type,  Specimen  No.  10  in  Coll.  Mitchell. 

Locality:    Narellan,    near    Campbelltown,    N.S.W.       Not 

taken  from  the  same 
locality  as  the  other 
Wianamattafossils  here 
described,  but  from  an 
horizon  some  three  or 
Te  t-fiff  1'^  ^^"^  hundred  feet  high- 

Ademosyne    wianamattensis,    n.sp.,    elytron      er,  i.e.,   about   700  feet 
(length  4 '5 mm.).     Narellan;  Triassic.  above    the    top    of    the 

Hawkesbury  Sandstone.  The  specimen  is  preserved  in  a  soft, 
yellowish  mudstone,  and  is  remarkable  for  its  state  of  preserva- 
tion. A  portion  of  tlie  base  of  the  elytron  has  peeled  away, 
leaving  only  a  faint  impression  on  the  rock;  but  all  the  rest,  in- 
cluding the  whole  of  the  apical  half,  and  nearly  all  the  margin 
up  to  the  base,  shows  the  original  elytron  in  jwsition,  darkly 
coloured,  and  exhibiting  a  peculiar  kind  of  iridescence.  It 
would  thus  appear  that  this  elytron  has  been  preserved  almost 
without  change  of  the  chitin  of  which  it  is  composed,  as  is  often 
the  case  in  Tertiary  fossils,  but,  as  far  as  I  know,  never  before 
recorded  for  Mesozoic  fossils  of  this  kind.  I  think  the  explana- 
tion lies  in  the  type  of  rock  in  which  it  is  embedded,  which  may 
be  particularly  suitable  for  the  preservation  of  chitinous  objects. 
This  fossil  is  closely  allied  to  A.  pu7ictata  TiWyard,  irom  the 
Ipswich  beds,  from  which  it  differs  in  its  slightly  greater  length 
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and    width  (A.  punctata   is    4  mm.  long,  by   1  mm.,  wide)  and  in 
lacking  the  interstitial  puncrtures  peculiav  to  that  species. 

It  is  possible  tliat  this  fossil  may  prove  to  be  of  some  consider- 
able geological  interest,  especially  if  a  further  search  in  the  same 
locality  were  to  reveal  specimens  of  the  genus  Ademosyne  in 
great  numbers  For  these  beetles  are  very  common  in  the 
Ipswich  beds;  and,  indeed,  form  a  unique  fauna  there,  since 
they  have  hitherto  not  been  found  in  the  Wianamatta  Shale  or 
in  any  other  Mesozoic  beds.  If,  therefore,  it  could  be  shown, 
bv  further  investigations,  that  there  exists  a  definite  A dernosyiie- 
zone  at  Ipswich,  and  that  the  same  zone  occurs  at  Narellan  at 
the  horizon  of  this  specimen,  it  would  be  logical  to  regard  the 
result  as  a  proof  of  the  correlation  of  the  Ipswich  Fossil  Bed 
with  this  upper  zone  of  the  Wianamatta  Shale  Beds.  Such  a 
conclusion  would  agree  very  well  with  the  indicated  view  that 
the  Wianamatta  Beds  at  St.  Peter's  and  Glenlee  {i.e.,  from  six 
to  three  hundred  feet  lower  in  horizon  than  the  supposed  Ade- 
mosyne-zone),  show  a  fauna  and  Hora  somewhat  older  than  those 
found  at  Ipswich. 

Family  ELATERID^(?). 
Genus  Elateridium,  nom.nov. 
Elaterites  Tillyard,  Mesozoic  and  Tertiary  Insects  of  Queens- 
land and  New  South  Wales,  1916,  p.41. 

Genotype,  E.  wianamattense  Tillyard,  from  St.  Peter's, 
near  Sydney. 

I  propose  this  name  for  my  genus,  the  name  Elaterites  being 
preoccupied  by  a  genus  of  Upper  Miocene  elytra  fron  Oeningen, 
Switzerland.     The  type  of  this  latter  genus  is  E.  lavatei'i  Heer. 

Elateridium  angustius,  n.sp.     (Text-fig.  13). 
An  almost  complete  spe- 
cimen of    a    long,    narrow 
elytron,  closely  resembling 
the  type-species,  E.  wiana- 
mattense,      but      differing  .   .  Text-fig.  13. 
,.           •      •      -^              ^                 Elateridium  anfiu><tins,n.sTD.,Q\ytYor\(\ensX^\ 
irom  It  in  its  greater  nar-           .          v      >,,     ,        m  •      • 

°  4  mm.).     Glenlee;   Inassic. 

rowness  in  comparison  with 

its  length,      l^otal  lenyth,  9  mm.;  greatest  breadth,  2  mm.,  not  far 
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from  base.  The  suture  is  well-marked:  the  whole  elytron,  in- 
cluding the  suture,  is  very  finely  but  distinctly  granulate  all 
over.     Convexity  slight. 

Type,   Specimen  No.  14  in  Coll.  Mitchell 

Family  TENEBRIONID^. 
Genus  Adklidium,  n.g. 

Broad,  highly  convex  elytra  of  small  size,  evidently  belonging 
to  a  beetle  with  a  broad,  heart-shaped  body.  Suture  narrow. 
Sculpture  consists  of  about  nine  slightly  raised,  longitudinal 
striae,  separated  by  wider  interstices;  the  former  regularly  punc- 
tate, each  puncture  being  a  tiny,  shallow,  circular  depression. 

Genotype,  Adelidium  cordatum,  n.sp. 

The  name  is  given  to  suggest  the  close  resemblance  between 
this  elytron  and  those  of  the  recent  genus  Adelium,  well  repre- 
sented in  Australia  at  the  present  day. 

Adelidium  cordatum  n.sp.  (Text-fig.  14). 
A  beautifully  preserved  elytron,  4  mm.  long,  by  2*2  mm.  wide 
at  its  greatest  width,  near  the  base.  Shave 
well  rounded  towards  the  base,  strongly 
pointed  at  apex.  SculptiLre  :  the  longi- 
tudinal striae  very  regularly  punctate,  the 
distance  between  the  punctures  being 
Text-fig.  14.*  slightly  less  than  the  width  of  the  inter- 

stices. 

Type,  Specimen  No.  17  in  Coll.  Mitchell. 
It  is  possible  that  this  species  is  closely  related  to  some  of  the 
species  of  Ademosyne  described  from  Ipswich,  but  none  of  these 
approach  it  in  breadth  or  convexity. 

Family  MALACODERMID^. 
Genus  Metrorhynchites  Tillyard. 
Tillyard,  loc.  cit.,  p.41. 
Genotype,  M.  sydneiensis  Tillyard,  I.e.,  p. 41. 

*  Adelidium  cordatum,  n.g.  et  sp.,  elytron  (length  4  mm.).  Glenlee; 
Trie^ssic, 
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Metrorhynchitks  grandis,  n.sp.     (Text-%.15). 
This  specimen   consists  of  a   considerable  portion  of  a  large, 
elongated,  and  highly  convex  elytron,  with  sharply  pointed  apex. 
The  suture  is  well  pre-  _ 

served,  from  apex  nearly    \_^    '     '  '— — ----^^^'^^. 

to  base;  but  a  fracture      ^ ■•  '-'■■■^^^ 

of  the  rock,  running  ob-  ^^"^N^vv'.m a^^; ". ,.  "\"  ." -2^^^^ 

liquely    across  the   ely-  ^H^mjil^gj^jjj^^lgiss*^ 

tron,  has  cut  off  all  but  Text-fig.  15. 

n  ,.  £    ,1       Mf'frorhvnchites  graiidi^,  n.sp.,  elytron  (leni'th 

a  small  portion  of   the        „  .    "^        _•'  '      '  '   /     ^        T 

rn       T  1         1        ot  tragment  14  4mni.).     Glenlee;  Tnassie. 

margin.       Jotal  length 

of  frayinenf.,  14-4  mm.;  greatest  breadth  2)reserved,   3-7  mm.,   but 

the  elytron  was  evidently  considerably  wider  towards  the  base. 

Sculpture :    finely   granulate   all    over,    including  suture;    three 

weakly   impressed,  longitudinal  striae  at   wide  intervals  apart, 

and  tending  to  vanish  towards  the  apex. 

Type,  Specimen  No.20  in  Coll.  Mitchell. 

Only  doubtfully  referable  to  Metrorhynchites^  from  which  it 
differs  in  its  greater  size,  its  more  sharply  pointed  apex,  and  in 
the  fact  that  the  three  longitudinal  striae  are  not  nearly  so  well 
marked  as  in  the  type-species,  and  do  not  unite  together  towards 
the  apex. 

The  specimen  is  a  cast  of  a  left  elytron,  very  well  preserved, 
except  for  the  fracture. 

Order  HEMIPTERA.     Suborder  Homoptera. 
Family  PSYLLID^. 
Genus  T  r  i  a  s  s  o  p  s  y  l  l  a  ,  n.g.     ( Text-fig.  1 6). 
Moderate  sized  insects,  forewing  probably  about  6  mm.      Fore- 
wing  broad,  with  well-rounded  apex.     Five  separate  veins  end- 
ing up  on  the  apical  portion  of  the  wing-margin;  of  these,  the 
two  anterior  probably  represent   branches  of   Rj,  the  third  ap- 
pears to  be  the  unbranched   Rs,  the  fourth  and   tiftli  Mj  and  M„ 
respectively.     Sc   present,  almost,   if   not  quite,  fused    with   R. 
Wing-membrane  quite  smooth. 
Genotype,  IViassopsylla  plecioldes,  n.sp. 
In  spite  of    some  obvious  resemblance   to  the   wings  of  the 
famil}^  BihionidfK  in  the  Diptera  Nematocera,  and  in  particular 
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to  the  recent  genus  Plecia,  I  think  that  this  wing  is  more  pro- 
perly placed  with  the  Psyllidce;  or  perhaps  it  might  be  put  into 
a  new  family,  which  would  represent  the  ancestral  form  from 
which  both  Psyllidce  and  Aphidce  later  sprung.  The  resemblance, 
both  to  certain  types  amongst  the  Psyllidoi  of  the  present  day, 
and  also  to  the  genus  Schizoneura  amongst  the  Aphidce,  is  marked 
enough  to  make  this  possible. 

Triassopsylla  plecioides,  n.sp.     (Text-fig.  16). 
A  portion  of  a  wing  4-6  mm.  long,  by  2-8  mm.  wide,  with  most 

of  the  basal  half  missing, 
but  the  whole  of  the  api- 
cal half  preserved.  The 
main  veins  are  very  well 
shown,  and  appear  to  con- 
sist of  the  upcurved  end 
of  Sc,  the  forked  end  of 
Rj,  a  simple  Rs  reaching 
the  border  at  the  extreme 
apex,  and  a  three-branch- 
ed M  whose  stem  is  con- 
verging basad  towards  R. 
Type,  Specimen  No. 4 
in  Coll.  Mitchell. 
The  specific  name,  ^^/ecioWes,  has  been  given  to  this  type,  to 
indicate  the  resemblance  in  its  venation  to  that  of  the  genus 
Flecia  of  the  family  Bibionidce.  Unless  the  basal  portion  of  the 
wing  is  preserved,  it  is  quite  impossible  to  separate  certain  re- 
duced types  of  venation  in  the  Diptera  from  similar  types  in  the 
Homoptera.  No  undoubted  Diptera  have  yet  been  found  earlier 
than  the  Lias,  whereas  the  Hemiptera  go  back  to  the  Permian. 
These  facts  alone  must  make  one  hesitate  as  to  any  possible 
Dipterous  affinities  for  this  wing. 

Triassic  Insects  Incert^  Sedis. 
1.  Coleoptera  incertce  sedis.     (Text-fig.  17). 
Specimen  iVo.9.  — A  well-preserved  fragment  of  a  large  elytron, 
measuring  11  mm.  by  4*7  mm.,  and  showing  part  of  the  suture, 


Text-fig.  16. 
Triafd^opf^yUa  phci6ide>t,    n.g.   et  sp.,   wing 
(length  of  fragment  4 "6  mm.).     Glenlee; 
Triassic. 
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but  without  any  sculpture  whatever.  What  appears  to  have 
been  a  crack  or  break  in  the  original  elytron,  before  it  became 
fossilised,  is  strongly  marked  on  it  far  from  the  margin,  as  shown 
in  Text-fig.  17«. 

Specimen  No.1'2.  —  A  well-preserved  and  nearly  complete 
elytron  of  considerable  size,  with  only  the  base  missing;  12-5mm. 
long  by  4 '8  mm.  wide.  Suture  very  narrow;  apex  moderately 
pointed.  Sculpture  :  very  finely  granulated  all  over.  (Text  fig. 
176). 


a  b  c        ^^  d 

Text-tig.  17. 

Elytra  of  Coleoptera  Incertiv  Sedis,  from  the  Wianainatta  .Sliale  Beds  at 

Glenlee;  Triassic. 

Specimen  NoJ6.  —  A  small  convex  elytron,  2-7  mm.  long,  by 
i  mm.  wide,  without  any  definite  markings. 

S]->ecimen  No. 3 J/.. — A  nearly  complete,  very  convex,  elongated 
elytron,  10  mm.  long,  by  3-3  mm.  wide,  sculptured  all  over  with 
shallow  pits  arranged  in  longitudinal  lines.     (Text-fig  17c). 

Specimen  No.36. — A  portion  of  the  mould  of  a  large  elytron, 
8'8  mm.  long,  measured  along  the  preserved  portion  of  the  suture, 
and   5*5  mm.    wide.     Sculpture  :  finely  punctate  all   over,  with 
traces  of  three  double  longitudinal  ribs,  as  in  Text-fig.  17c^. 
2.  Ilemiptera  incerUe  sedis. 

Specimens  numbered  7,  8,  11,  13,  are  fragments  of  strongly 
tuberculate  Hemipterous  tegmina,  but  there  is  not  suflicient  of 
the  venation  preserved  to  allow  of  classification  into  any  definite 
families. 
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Specimens  numbered  6,  15,  18,  19,  21,  22,  and  35  are  not 
characterised,  as  far  as  I  can  see,  by  anything  that  would  enable 
them  to  be  definitely  determined  as  insect-remains.  Nos.  6,  18, 
19,  and  35  are  densely  veined  fragments,  which  appear  to  me  to 
be  plant-  rather  than  insect-remains. 

Note  on  a  Silurian  Fossil. — The  specimen  numbered  33,  found 
in  Silurian  rock,  appears,  at  first  sight,  to  be  a  passable  beetle- 
elytron.  On  closer  examination,  no  trace  of  a  true  suture  or 
margin  can  be  seen,  and  the  longitudinal  striae  show  a  character- 
istic, oblique  cross-striation  which  does  not  occur  in  any  insect 
known  to  me.  This  fossil  would  appear  to  be  a  small  portion  of 
a  closely  ribbed  Brachiopod  shell,  very  probably  belonging  to 
the  genus  Fentamerus. 

Note. — Only  a  week  or  two  after  the  completion  of  this  paper, 
I  received  from  Mr.  Herbert  Bolton,  M.Sc,  Director  of  the 
Bristol  Museum,  England,  a  copy  of  his  paper  on  the  "Mark 
Stirrup"  Collection  of  Fossil  Insects  from  the  Coal-Measures  of 
Commentry  (Allier)  France  (Mem.  Proc.  Manchester  Lit.  Phil. 
Soc,  1917,  Vol.61,  Pt.l).  Amongst  these  Upper  Carboniferous 
Insects  described  in  this  excellent  paper,  there  is  one,  Sycopteron 
symmetrica^  n.g.  et  sp.,  which  the  author  considers  to  be  most 
probably  a  Panorpid.  After  reading  the  description  and  study- 
ing the  figures,  it  is  clear  to  me  that  this  insect  is  more  likely  to 
be  an  archaic  type  of  Psocid;  but  it  is  not  well  enough  preserved 
for  its  affinities  to  be  detei'inined  with  certainty.  —  K.J. T. 
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ON  THE  CILETOSOMATID.E,  WITH  DESCRIPTIONS 
OF  NEW  8PECIE8,  AND  A  NEW  GENU8  FROM 
THE  COAST  OF  NEW  SOUTH  WALES. 

By  Vera  A.  Irwin-Smith,  B.Sc,  Science  Research   Scholar 
IN  THE  University  of  Sydney. 

(Plates  xliv.-L,  and  59  Text-figures.) 

Introduction. 

The  C hfHtosoviatidcE  are  a  group  of  curious,  little,  free-living, 
marine  worms,  which  appear  to  be  related  to  the  Nemathel- 
minthes,  more  especially  to  the  Nematoda,  though  they  cannot 
at  present  be  directly  included  in  any  recognised  class.  They 
have  been  found  only  along  the  shore  line,  and  at  shallow  depths 
off  the  coast,  where  they  live  on  the  rocky  or  stony  sea-floor, 
among  clumps  of  seaweed  and  shell-tish;  and  creep  along  by 
curious,  looping  movements  like  those  of  a  leech.  In  this  move- 
ment, they  are  assisted  by  adhesive  seise  situated  in  rows  on  the 
undersurface  of  the  body  towards  the  posterior  end,  and  in  a 
fringe  round  the  anterior  margin  of  the  "head-swelling."  These 
setye,  and  the  enlargement  of  the  anterior  end  of  the  body  to 
form  a  head-like  swelling,  constitute  two  of  the  most  prominent 
characteristics  of  the  animal,  by  which  it  is  distinguished  from 
any  other  known  worm.  All  the  ChcetosomatidcH  are  very  small, 
rarely  exceeding  1  mm.  in  length,  and  cannot  be  detected  by  the 
unaided  eye. 

Historical. 

They  escaped  observation  until  1863,  when  Claparede^l)  dis- 
covered a  single  female  specimen  on  the  coast  of  Normandy^  To 
this,  he  gave  the  name  Chcetosotua  ophiocephalu7n. 

Three  years  later,  Metschnikofi'  found  them  in  considerable 
numbers  in  the  Mediterranean  Sea,  near  Salerno;  and,  in  1867, 
published  a  brief  description  (2)  of  a  species  differing  slightly  from 
that  found  In'  Claparede. 
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Between  1867  and  1881,  four  zoologists,  Greef(3),  Barrois(4), 
Panceri(5),  and  Levinsen(6)  recorded  the  finding  of  Chcetosoma 
in  such  widely  separated  localities  as  the  Canary  Islands,  Brit- 
tany, Ischia,  and  Greenland,  but  added  little  or  nothing  to  the 
description  given  by  Metschnikoff,  though  Panceri  added  another 
species,  C.  tristicochceta  Panceri.  He  himself  considered  this  to 
be  a  new  genus,  to  which  he  gave  the  name  Tristicochceta 
inariyneiise',  but  it  is  now  thought  that  the  difference  on  which 
he  based  his  classification  is  not  of  generic  importance.  J>Jothing 
further  is  recorded  of  Chcetosoma  for  twenty-six  years.  Then, 
in  1907-1908,  Schepotieff(7-8)  published  a  brief,  general  account 
of  the  group,  including  a  description  of  two  new  species,  which 
he  had  found  at  Bergen  and  Naples.  Seven  years  later,  a  short, 
systematic  description  of  two  additional  species  appeared  in  a 
paper  by  Southern  in  the  CJare  Island  Survey  Series  (8). 

I  have  not  had  an  opportunity  of  seeing  the  original  papers 
by  some  of  the  earlier  workers (4-6),  but  Schepotieff  states  that 
tiiey  are  all  brief  and  superficial,  and  based  almost  exclusively 
on  studies  of  whole  preparations. 

Levinsen's  description  is  not  made  clear  by  illustrations,  and 
is  so  imperfect  otherwise,  that  identification  of  the  new  species 
he  reported  is  uncertain.  According  to  Schepotiefi'(8),  it  is  pro- 
bably identical  with  Chcetosoma  tristicochceta.  Greef  (3)  confines 
himself  to  the  statement  that  he  frequently  found  Chcetoso7na 
in  different  localities  on  the  coast  of  the  North  Sea  and  the 
Canary  Islands,  but,  beyond  a  few  new  species  (which  he  does 
not  describe  or  name),  he  could  add  nothing  of  importance  to 
Metschnikoff's  description.  His  paper,  on  some  remarkable 
forms  of  Arthropod-  and  Worm  Types,  deals  mainly  with  the 
consideration  of  the  systematic  positions  of  tliis  and  other 
genera,  which  he  designates  as  remarkable  creatures,  new  or 
incompletely  described,  which  bear  in  themselves  the  character- 
istics of  different  classes  of  animals,  without  inclining,  with  any 
decision,  to  one  or  other  of  them.  He  considers  that  the  study 
of  these  yet  living  transition-forms  between  different  classes  of 
worms  offers  a  great  attraction  to  investigators,  and  demands  as 
complete  an  investigation  as  possible,  from  every  point  of  view, 
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of  tlieir  organisation  and  life-history.  Scbepotieff's  papers (7-8) 
deal  with  what  he  terms  "The  Nematoid  representatives  of  the 
microscopic  fauna  of  the  rocky  sea-bottom/'  including,  in  this 
term,  the  Desmoscolecidce,  Echinoderidce^  ChcEtosoma,  Rhabdogaste7\ 
and  Trichoderma.  His  description  is  based  on  collections  made 
on  the  coasts  of  the  Adriatic,  the  Gulf  of  Naples,  and  the  fjords 
of  Norway.  In  the  latter  place,  he  had  made  extensive  dredg- 
ingson  a  submarine  reef  running  across  the  Byfjord  near  Bergen, 
and  obtained  Cluplosoma  in  large  numbers  in  the  coast-zone  (10- 
15  metres),  in  the  years  1903  and  1905. 

In  his  first  paper(7),  he  gives  a  brief  description  of  the  external 
features  only,  explaining  that  the  internal  organisation  is  very 
difficult  to  investigate,  owing  to  the  strong  development  of  the 
external  cuticle,  and  its  impenetrability  to  reagents,  A  year 
later,  1908,  he  published  a  fuller  account  (8),  including  in  it  ob- 
servations on  the  internal  anatomy  made  by  means  of  transverse 
sections  of  a  single  species,  CJutlosoma  lott  giro  strum.  This,  ap- 
parently, was  the  first  time  a  successful  attempt  had  been  made 
to  section  the  worm.  But  the  drawings  are  lacking  in  detail, 
and  a  much  fuller  description  is  required  to  complete  our  know- 
ledge of  the  anatomy  of  this  group.  As  yet,  too,  no  work  at  all 
has  been  done  on  the  life-history. 

Until  1914,  the  ChcetosomatidcE  were  not  known  to  occur  out- 
side the  waters  of  the  North  Atlantic  and  Mediterranean  Seas, 
though  Schepotieff  expresses  the  opinion  that  they  are  cosmo- 
politan, and  belong  to  the  most  numerous  and  most  typical  re- 
presentatives of  the  microscopic  fauna  of  the  rocky  sea-bottom. 
In  that  year.  Professoi-  Haswell  found  a  few  individuals  of  two 
new  species  in  Port  Jackson,  N.S.^^'.;  and,  some  time  later,  he 
drew  my  attention  to  them. 

I)uring  the  past  year,  I  have  collected  and  examined  specimens 
of  these,  and  two  additional  species  from  the  sea-shore  in  the 
vicinity  of  Sydney.  The  present  paper  is  a  record  of  that  work, 
and  an  attempt  to  follow  Greef 's  advice i3),  and  give  as  complete 
an  account  as  possible  of  tije  anatomy  of  these  curious,  little 
creatures. 
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Mode  of  Occurrence. 

I  have  not  found  the  Chcetosomatidai  anywhere  in  the  great 
numbers  mentioned  by  Greef  (3)  and  Schepotieff  (7),  but  I  have  not 
been  able  to  make  dredgings  on  the  sea-floor  at  depths  of  10-15 
metres,  where  Schepotieff  found  them  to  be  most  numerous  in 
the  Byfjord.  My  search  has  been  confined  to  deptlis  accessible 
from  the  shore,  from  low  water-mark  to  5-6  feet  below  it,  ob- 
taining material  from  this  depth  by  means  of  a  long-handled  net, 
and  a  bucket. 

Long  and  careful  searching  has  revealed  a  few  scattered  repre- 
sentatives in  most  of  the  material  collected  from  clumps  of 
molluscs  and  seaweed  in  different  parts  of  Port  Jackson  and 
Broken  Bay,  and  along  the  ocean-shore  between  these  two  bays. 
Round  Circular  Quay,  they  are  to  be  found  in  fair  numbers  on 
the  growth  on  the  jetties;  but,  in  the  very  dirty  water  of 
Darling  Harbour,  they  appear  to  be  almost  entirely  absent.  I 
found  only  one  in  a  very  large  quantity  of  material  collected 
from  an  old  pile,  40  feet  long,  which  had  just  been  pulled  up, 
this  specimen  coming  from  a  depth  of  16-18  feet  below  low- 
water-mark.  Further  up  Port  Jackson  than  this,  (a  distance  of 
some  4^  miles  from  the  ocean),  I  have  not  found  any.  In  all,  T 
have  secured  about  100  specimens  as  a  result  of  collections  ex- 
tending over  six  to  eight  months  in  1916  and  1917.  The 
majority  of  these  came  from  Circular  Quay,  Cremorne,  and 
Vaucluse,  in  Port  Jackson;  and  Lion  Island  and  Pitt  Water,  in 
Broken  Bay.  Most  of  them,  I  have  found  at  very  shallow- 
depths,  a  few  actually  above  lowwater-mark,  and  all  of  them 
among  the  growth  of  Algse,  Sponges,  Molluscs,  etc.,  on  rocks  or 
piles.  They  do  not  appear  to  be  present  where  the  sea-floor  is 
composed  of  pure  sand  or  mud,  nor  in  coralline  zones. 
Methods  of  Collecting  employed 

The  methods  of  collecting  adopted  varied  only  slightly  with 
the  different  species.  When  dealing  with  large  quantities  of 
material,  the  clumps  of  seaweed,  sponges,  etc.,  were  transferred 
to  a  large  bucket  of  sea- water,  broken  up,  and  thoroughly  washed. 
The  fine  mud  in  suspension  in  the  water  was  washed  off  by  means 
of  a   siphon-funnel,  the   mouth  of  the   funnel  dipping  into  the 
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bucket  being  covered  b\^  miller's  silk,  to  prevent  the  escape  of 
anvthing  but  the  finest  sediment.  Fresh  water  was  continually 
added,  till  that  in  the  bucket  became  fairly  clear.  It  was  then 
poured  off  into  another  vessel  through  a  coarse  wire-sieve  to  get 
rid  of  the  more  bulky  material  (some  of  which  was  kept  for  later 
examination),  and  concentrated  by  siphoning  or  filtering  off' most 
of  the  water  through  miller's  silk. 

The  constant  choking  up  of  the  silk  by  the  fine  sediment 
caused  a  good  deal  of  difficulty  in  the  use  of  the  siphon.  The 
same  difficulty  was  experienced  in  filtering,  when  the  finer 
quality  of  miller's  silk  was  used,  but  I  was  uncertain  whether 
the  coarser  quality  would  catch  the  CJuetosoraa.  It  was  neces- 
sary, therefore,  to  keep  the  filtrate  from  the  coarser  silk,  filter  it 
through  the  finer,  and  examine  the  material  caught  on  this,  and 
the  water  which  passed  through  it.  I  was  also  uncertain  whether 
the  washincrs  sfiven  to  the  bulky  material  collected  were  effectual 
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in  detaching  the  worms  adhering  to  the  seaweed,  etc. 

Until  these  points  were  settled,  it  was  necessary  to  make  four 
separate  examinations  under  the  dissecting  microscope  of  each 
lot  of  material. 

(1).  Seaweed,  shales,  sponges,  etc, 

{'!).  Material  caught  on  coarser  silk. 

(3).  Material  caught  on  finer  silk. 

(4).  Filtrate  from  the  finer  silk. 

I  have  never  found  anything  but  finely  suspended  mud  in 
No. 4,  and,  so  far,  no  Chcetosoma  in  No. 3;  so  that  I  think  the 
coarser  silk,  which  filters  much  more  rapidly,  can  be  used  with 
safety.  When  dealing  with  small  quantities  of  material  gathered 
along  tlie  shore,  I  shake  and  wash  it  thoroughly  in  a  jar,  and 
filter  off  the  water  directly  through  the  coarser  silk,  without 
making  use  of  the  siphon.  The  material  caught  on  the  cloth  is 
either  washed  into  a  small  dish  of  sea-water  for  immediate  micro- 
scopical examinaticm,  or  fixed  for  later  examination. 

Whether  the  washing  is  effective  or  not,  seems  to  depend  on 
the  species  of  worm  present.  N otocJuetosoma  tenax  clings  so 
firmly  to  any  support,  that  it  is  most  difficult  to  detach  it.  I 
had  found  seseral  worms  of  this  species  in  material  which  had 
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been  fixed  before  washing,  but  six  hours'  search  through  a  second 
lot  of  material  (fresh)  from  the  same  spot  yielded  only  a  single 
specimen.  A  careful  examination  of  shells  and  seaweed  revealed 
the  living  worms  still  clinging  to  them,  after  a  very  thorough 
washing.  It  is  most  difficult  to  detect  the  worm  against  the 
dark  background  of  seaweed,  so  that,  unless  living  specimens  are 
required,  the  material  collected  is  fixed  before  washing.  With 
C.  haswelli,  there  is  not  the  same  difficulty,  as  they  wash  off 
much  more  readily. 

Methods  of  Preparation. 

Various  fixatives  have  been  tried — formalin,  sublimate-acetic, 
Carl's,  glycerine-alcohol,  and  70%  alcohol,  hot  and  cold.  Formalin 
or  sublimate-acetic,  which  for  bulk-fixing  are  the  most  con- 
venient, seem  to  give  as  good  results  as  any. 

Stains  used  in  the  preparation  of  whole  mounts  include  Erlich- 
hsematoxylin,  picro-haematoxylin,  picro  carmine,  borax-carmine, 
and  para-carmine.  The  picro-stains  give  very  poor  results. 
Erlich-hsematoxylin  and  borax-carmine  seem  to  be  the  most  satis- 
factory; but  the  worm  requires  prolonged  immersion  in  these, 
especially  in  the  first,  owing  to  the  thickness  of  the  cuticular 
covering.  The  length  of  time  required  varies  with  the  species; 
three  or  four  days  for  the  species  which  have  a  very  thick  cuticle. 

Clearing  is  a  very  difficult  process,  as  most  clearing  agents, 
unless  very  carefully  applied,  shrivel  and  distort  the  animal. 
The  more  delicate  C.  haswelli  mounts  well  in  glycerine-jelly, 
when  cleared  for  some  time  in  glycerine-alcohol  (glycerine,  10%; 
alcohol,  90%)  under  a  bell-jar;  but  for  the  species  with  thicker 
cuticle,  clove-oil  or  cedarwood-oil  must  be  used,  and  the  mounting 
done  in  Canada  balsam.  I  have  found  clove  oil  the  best,  but  it 
is  necessary  to  add  it  very  gradually,  drop  by  drop,  to  the  abso- 
lute alcohol,  bringing  up  to  pure  clove-oil  only  after  a  day  or  two. 

For  section-cutting,  the  double  embedding,  paraffin-celloidin 
method  was  used.  A  few  worms  were  embedded  direct  in  paraffin, 
after  clearing  in  cedar-oil,  but  the  result  was  unsatisfactory;  as 
was  also  the  case  when  a  celloidin-block  was  dispensed  with,  the 
worm    being  transferred   direct    from    ^%    celloidin-solution    to 
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cliloroform.  In  these  cases,  the  handling  of  the  minute  speci- 
mens was  a  great  difficulty.  In  all  cases,  I  found  it  necessary 
to  stain  the  worm  slightly  before  embedding,  in  order  to  locate 
it  with  the  dissecting  microscope  when  cutting  out  the  celloidin 
or  paraffin  block. 

The  mounted  sections  were  afterwards  double-stained  with 
Erlich-hsematoxylin  and  eosin.  Satisfactory  sections  are  difficult 
to  obtain.  C/uetosoma  haswelli  is  so  delicate,  that  the  body- 
walls  tend  to  fall  together  during  the  embedding  process;  and, 
when  this  occurs,  the  transverse  sections  take  the  form  of  a 
narrow  thread,  in  which  it  is  impossible  to  make  out  details  of 
internal  structure.  Chcetosoma  falcatum  and  NolocJicpiosoma 
tenax,  which  have  a  very  thick,  external  cuticle,  and,  conse- 
quently, a  firmer  outline,  sometimes  give  good  transverse  sec- 
tions, but  they  tend  to  tear  out  of  the  block,  especially  in  longi- 
tudinal section. 

For  many  of  the  specimens  examined,  I  am  indebted  to  Pro- 
fessor Haswell,  whom  I  have  to  thank  for  the  direction  of  the 
work,  and  in  whose  laboratory  it  was  carried  out. 

I  have  also  to  thank  Acting-Professor  S.  J.  Johnston  for  the 
valuable  assistance  he  has  given  me  in  the  preparation,  both 
of  the  material  and  the  paper;  and  Mr.  R.  J.  Tillyard  for  his 
kindly  and  helpful  criticism  and  interest  during  the  progress  of 
the  work. 

Structural  Features  of  the  CHiETOsoMATiD^. 

All  the  Chcelosomatidce  have  an  elongated,  cylindrical,  worm- 
like body,  tapering  posteriorly  to  a  sharply  pointed  tail,  and 
usually  swollen  anteriorly  to  form  a  more  or  less  distinct  head. 

For  purposes  of  classification  into  genera  aiid  species,  the  dis- 
tinguishing features  are  the  shape  and  size  of  the  head-swell inf', 
and  the  extent  of  its  demarcation  from  the  trunk;  the  character 
of  the  pharynx;  the  number  of  rows  of  ventral  and  head-seta?, 
and  their  position;  the  character  of  the  setae;  the  relative  prp- 
portions  of  the  trunk;  the  thickness  of  the  external,  cuticular 
covering;  the  variations  in  the  character  of  the  transverse  stria- 
tions,  and  in  the  size  and   arrangement  of  the  body-hairs  with 


764  ON  THE  CH^TOSOMATID^,, 

which  it  is  beset;  and  the  general  shape  which  the  worm  tends 
to  assume,  when  fixed. 

In  all  species  hitherto  described,  the  head-area  is  clearly  dis- 
tinguishable into  three  regions. 

(1).  The  frontal  part,  known  as  the  rostrum,  on  which  the 
cuticle  is  not  striated.  This,  as  a  rule,  bears  the  anterior  "head- 
hairs"  or  setae,  and  a  pair  of  curious,  laterally  situated,  spiral 
grooves. 

(2).  The  middle  part,  always  the  narrowest  of  the  three  regions, 
which  is  ringed  by  cuticular  striations,  much  coarser  and  more 
strongly  marked  than  on  any  other  part  of  the  body. 

(3).  The  hinder  part,  only  distinguishable  from  the  trunk  by 
its  greater  thickness,  and  the  "neck"-constriction  which  marks 
it  off  from  the  latter. 

But  in  two  of  the  New  South  Wales  species  now^  described, 
there  is  little  or  no  demarcation  of  a  head-region.  The  pharynx 
lacks  the  typical,  swollen  "bulbs,"  and,  in  consequence,  the 
anterior  end  of  the  body  is  very  little,  if  at  all,  enlarged.  The 
worm  can  be  distinguished  from  a  Nematode  only  by  the  rows  of 
ventral  setae,  and  its  characteristic  creeping  mode  of  locomotion. 

The  absence  of  a  head-swelling  would  seem  to  suggest  that 
these  worms  are  more  nearly  allied  to  lihahdogaster{2,  10)  than 
to  Chcetosoma.  But,  in  the  general  structure  of  the  body,  they 
difi'er  considerably  from  Bhabdoyaster,  and  are  very  similar  to 
other  species  af  Chcetosoma.  There  is  no  median  constriction  of 
the  trunk;  the  ventral  seta?  are  stout,  hollow  rods,  with  distal 
segments,  not  delicate  and  crook-like,  as  in  Rhabdoy aster;  and 
the  female  genital  pore  and  genital  organs  are  situated  in  the 
anterior,  not  the  posterior  half  of  the  body. 

I  have,  therefore^  placed  these  two  worms  as  a  new  genus, 
N otochcetosotna,  in  the  family  Chcetosomatidce.  The  typical 
rostrum  is  present  in  both  species  of  K otochcetosQtna^  but  there  is 
no  special  "banded"  area  of  coarsely  striated  cuticle  behind  it. 
This  banded  area  is  also  absent  in  one  of  the  New  South  Whales 
species  of  Chcetosoma,  described  as  C.  falcatum. 

The  number  of  rows  of  ventral,  locomotor  setae  is  of  consider- 
tible  systematic  importance.      All  four  New  South  Wales  species 
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liave  four  rows.  Of  the  Chrtosomatidcti  hitherto  described,  three 
species  liave  two  rows:  three  species,  three  rows;  and  two 
species,  four  rows.  It  has  been  suggested  that  these  three  types 
should  be  placed  in  three  distinct  genera. 

The  number  of  setae  in  each  row  varies  in  all  cases  with  the 
age  of  tlie  animal,  and  is,  therefore,  not  altogether  a  specific 
character;  but  the  relative  extent  of  the  body  covered  by  the 
rows  varies  considerably  in  the  different  species,  as  does,  also, 
tlie  character  of  the  setae. 

Two  species  have  been  described  in  which  the  seta3  are  all 
simple;  in  the  others,  either  the  setae  are  all  compound,  with  a 
small  distal  segment,  or  both  simple  and  compound  setae  are 
present. 

In  all  species,  the  part  of  the  trunk  on  which  the  setae  are 
situated  serves  as  a  sole,  the  ventral  setae  become  firmly  attached 
to  some  support;  and  the  worm  rears  itself  up  and  stretches  the 
anterior  part  of  its  body  forward,  when  about  to  move.  Schepo- 
tieff  states (7)  that  it  then  attaches  itself,  and  draws  itself 
forward  by  means  of  mouth-teeth.  But  in  all  cases  in  which  I 
have  been  able  to  observe  the  C hcHtosomatidce  alive,  it  is  the 
dorsal  'head-hairs,'  or  seta?  arranged  in  a  semicircle  on  the  hinder 
part  of  the  rostrum,  which  perform  this  function.  In  the  case  of 
N.  tenax,  I  have  been  able  to  make  out  small,  distal  segments  on 
the  dorsal  setae,  very  similar  to  those  on  the  ventral  setae.  The 
adhesive  power  of  these  seta3  seems  to  be  very  great,  and  the 
animal  can  only  detach  itself  by  a  sharp  jerk  after  each  forward- 
movement. 

The  character  and  arrangement  of  the  trunk-hairs  varies  con 
siderably  in  the  four  New  South  Wales  species.  In  Ck.  falcatum, 
they  are  so  short  and  scattered  as  to  be  hardly  noticeable;  while, 
in  Ch.  haswellij  they  are  very  long  and  prominent,  and  are 
markedly  swollen  at  the  base. 

The  internal  organisation  is  simple.  There  is  a  body-cavity, 
and  the  alimentary  canal  is  a  simple,  straight  tube  extending 
through  the  body  from  the  mouth,  at  the  anterior  end,  to  the 
anus  on  the  ventral  surface  close  up  to  the  posterior  end  of  the 
body.      A  glandular  mass,  lying  dorsal  to  the  posterior  end  of 
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the  alimentary  canal,  and  opening  by  a  pore  at  the  posterior 
extremity  of  the  tail,  is  evidently  excretory  in  function.  Glands 
of  some  kind  are  also  present  in  the  head-region  of  some,  if  not 
all,  the  species,  lying  above  the  pharynx.  They  appear  to  be 
connected  with  the  hollow,  dorsal,  locomotor  seta?. 

Some  species  show  traces  of  a  nervous  system,  in  the  shape  of 
an  ill-defined  ring  round  the  pharynx.  'I'he  peculiar,  lateral 
grooves  on  the  rostrum  are  probably  sense-oi'gans  of  some  kind. 
In  the  possession  of  a  'tail-gland,'  and  these  lateral  grooves,  the 
Chcetosomaiidce  resemble  many  free-living,  marine  Nematodes. 
The  resemblance  is  discussed  in  the  detailed  description  of  Ch. 
falcatum. 

The  sexes  are  separate.  In  the  male,  a  single,  simple  tube 
extends  from  the  anterior  region  to  open  with  the  rectum  at  the 
anus,  and  two,  equal,  penial  setae  are  present  The  female 
sexual  organs  consist  of  paired  ovaries,  anterior  and  posterior, 
each  opening  by  an  oviduct  into  a  common  uterus.  'J'he  female 
genital  pore  is  situated  on  the  ventral  surface,  about  or  in  front 
of,  the  middle  of  the  body.  The  ova  are  relatively  few,  and 
fairly  large;  and  the  animal  appears  to  be  oviparous. 
Desckiptions  of  the  Species. 

CH.ET0S0MA    FALCATUM,  n.Sp.       (PlatcS  xliv.-xlv.). 

A  few  individuals  of  this  species  were  found  in  1914,  by  Pro- 
fessor Haswell,  in  material  collected  at  Cremorne,  Port  Jackson; 
and  the  majority  of  the  specimens,  which  I  have  obtained  since, 
have  come  from  the  same  locality.  I  have  obtained  only  four 
specimens  elsewhere;  one  in  material  from  Vaucluse,  in  which, 
also,  I  found  N.  tenax;  and  three  from  the  rocks  between  tide- 
marks  at  Long  Reef,  a  very  exposed  portion  of  the  ocean-coast. 
AX>  Cremorne,  they  were  all  taken  from  among  the  growth  of 
shells  and  seaweed  on  a  vertical  rock-face,  at  a  depth  of  from 
4-5  feet  below  low  water  mark.  They  are  scattered  very  sparsely 
through  the  material,  and  the  search  for  them  is  a  lengthy  one, 
necessitating  a  preliminary  fixation;  and  I  have  not  yet  been 
able  to  obtain  any  living  specimens. 

Ch.  falcatum  is  an  elongated,  approximately  cylindrical,  worm- 
like animal,   greyish-white  in   colour.      In   length,  it  does   not 
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exceed  I'lOmm.,  and  proportionally  it  is  unusually  broad,  the 
trunk,  in  the  largest  specimens,  attaining,  at  its  widest  part,  a 
width  of  0*092  mm.  Dorsal  and  ventral  surfaces  are  recognis- 
able, and  anterior  and  posterior  ends.  Anteriorly,  the  body  is 
enlarged  to  form  a  head-like  swelling  (PL  xliv.,  hd.)  marked  off' 
from  the  trunk  by  a  well-defined  neck-constriction  (PI.  xliv.,  nk.). 
Posteriorly,  the  trunk  terminates  in  a  short,  sharply  pointed, 
downwardly  directed  tail  (PL  xliv.,  tl.).  The  mouth-opening(m.) 
is  antei'ior  and  terminal,  and  the  anus  (a.)  is  situated  on  the 
ventral  surface,  a  short  distance  in  front  of  the  tail  (0-06  mm. 
to  0-09  mm.,  according  to  the  length  of  the  animal).  The  sexes 
are  separate,  and,  in  the  female,  the  external  genital  aperture  is 
situated  on  the  ventral  surface,  a  little  in  front  of  the  middle  of 
the  body  (PL  xlv.,  ^,  g.p.).  When  fixed,  the  animal  usually 
assumes  the  shape  of  a  query-mark,  or  a  sickle,  the  anterior  half 
of  the  body  being  strongly  arched,  with  the  concavity  of  the 
arch  directed  ventrally;  while  the  posterior  half  is  straight,  or 
only  very  slightly  bent  in  the  opposite  direction  (PL  xliv. -xlv.). 
The  female  genital  aperture  is  situated  close  to  the  beginning  of 
the  anterior  arch,  in  the  region  where  the  body  attains  its 
greatest  width.  Even  in  sexually  immature  worms,  the  anterior 
half  of  the  trunk  is  always  slightly  wider  than  the  posterior 
half,  which  is  further  distinguished  by  the  presence,  along  the 
whole  length  of  its  ventral  surface,  of  four  longitudinal  rows 
of  stout,  locomotor  rods  or  setae  (PL  xliv. -xlv.,  i.r.,  o.r.).  'J  he 
whole  body  is  enclosed  in  a  thick,  opaque  cuticle,  which,  except  at 
the  extreme  anterior  and  posterior  ends,  is  divided  up  by  close- set, 
transverse  grooves,  into  numerous  minute  annuli  or  stria3  (PL 
xliv. -xlv.,  cut.).  'V\\Q  grooves  are  broad,  and  penetrate  to  nearly 
the  full  depth  of  the  cuticle  (Text-fig.  12,  cut.).  For  the  most  part, 
they  encircle  the  body  in  parallel  lines,  but,  occasionally,  adjoin- 
ing grooves  anastomose.  On  no  part  of  the  head  or  trunk  is 
any  variation  in  the  size  and  thickness  of  the  striae  to  be  recog- 
nised. The  head-swelling  is  large  in  proportion  to  the  size  of 
the  trunk,  attaining  a  length  of  :^th  to  ith  that  of  the  trunk; 
and  a  breadth  usually  slightly  greater  than  the  average  breadth 
of    the   trunk.       It   is  elongated-oval  in  shape,  and    is   bluntly 
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rounded  off  anteriorly.  Here,  for  a  length  of  about  one-fourth 
the  total  length  of  the  head,  the  cuticle  is  devoid  of  striie,  and 
is  beset  with  numerous,  very  long  hairs  (PI.  xliv.-xlv.;  Text-fig. 1). 
Three  transverse  rows  of  seta3  are  arranged  in  a  semicircle  far 
forward  on  the  dorsal  side  of  the  rostrum.  The  corresponding 
setse  of  the  three  rows  are  in  line,  and  form  portions  of  longi- 
tudinal rows;  the  remaining  portions  of  which  are  formed  of 
unmodified  hairs,  extending  from  the  junction  of  the  striated 
cuticle  with  the  rostrum,  to  its  anterior  margin  (Text-fig.  1,  .o?.s.). 
A  second  row,  consisting  entirely  of  unmodified  hairs,  is  inserted 
close  beside  each  of  these  rows  (Text-fig. 1,  h.h.).     The  hairs  are 


Figs.  1-2.^ — Ch'i'fosoma  falcatnm,  n.sp. 
Fig.  1. — Surface-view  of  rostrum,  showing  arrangement  of  hairs  and  sets; 

(  X  630). 
Fig.  2. — Longitudinal  section   through   the    rostrum   in    the  plane  of    the 
lateral  sense-organs.     The  cut  ends  of  the  dorsal  seta?  show  above 
the  section;  m.t.^  tissue  surrounding  the  mouth;  te.,  mouth-setfe. 
For  other  lettering  in  these  and  other  legends,  see  postea,  under  Expla- 
nation of  Plates. 

long  and  slender,  having  an  average  length  of  0022  mm.,  and 
taper  to  a  fine  point.  They  project  vertically  up  from  their 
point  of  insertion  in  the  rostrum,  but  the  seta^,  which  are  stout 
and  blunt,  and  about  O'Oiomm.  long,  are  inserted  by  broad 
bases  in  depressions  in  the  cuticle;  and  are  strongl}^  arched 
forward  and  downward,  bending  over  the  anterior  margin  of  the 
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head,  and  forming  a  semicircular  fringe  above  tlie  dorsal  side  of 
the  mouth-opening  (Text-fig.  2,  d.s.).  These  'setae'  probably 
correspond  to  the  hinder  head-hairs  described  by  Schepotiefi" 
(7-8)  for  other  species  of  Chcv.tosoina,  but  do  nut  correspond 
in  position  with  either  the  liinder  circle  of  head-hairs  or  the 
frontal  head-hairs  mentioned  l)y  him.  Unmodified  hairs,  similar 
to  those  on  the  rostrum,  0-022  to  0'026mm.  long,  occur  on  the 
posterior  part  of  the  head,  and  appear  to  be  arranged  more  or 
less  regularly  in  longitudinal  rows.  The  cuticle  of  the  rostrum 
stops  short  of  the  extreme  anterior  end  (Text-fig. 2,  r.),  leaving 
a  circular  aperture  through  which  the  body-tissue  projects  in  a 
lip-like  arrangement  surrounding  the  mouth.  On  this,  there  is 
a  circle  of  very  minute  hairs  or  setae  (Text-fig.  1,  te.)^  apparently 
six  to  eight  in  number,  but,  on  account  of  the  extremely  small 
size  of  all  these  parts,  details  are  diflicult  to  determine  with 
accuracy. 

On  either  side  of  the  rostrum,  very  close  to  the  anterior 
margin  of  the  cuticle,  there  appears  a  curious  cuticular  marking 
in  the  form  of  an  open,  spiral  groove,  the  open  end  being 
directed  posteriorly  (Text-figs. 1,  2,  l.o.).  Similar  cuticular  mark- 
ings are  mentioned  by  Metschnikofi:' (2)  and  Schepotief!"(7-8)  as 
occurring  on  all  species  of  Chcetosoma  hitherto  recorded.  Schepo- 
tieff  seems  to  think  they  are  peculiar  to  the  ChcKtosomcUid(t,  and 
compares  them (7)  with  the  wing-like  head-appendages  of  the 
Desmoscolecidce.  But  I  have  seen  similar  markings  on  some 
small  marine  Nematodes,  and  Bastian  has  figured  them  in  some 
of  the  illustrations  to  his  monograph  on  the  Aiig7iillulidce{il), 
notably  on  Comesoma  vulym'is,  though  he  does  not  mention  them 
in  his  description.  De  Man,  in  his  '  Nordsee  ]N'ematoden'(12), 
also  records  them  as  occurring  in  Enoplus,  Oncholaimus,  AiUi- 
comd,  and  Tri2yyloides,  in  conjunction  with  the  "  paired  lateral 
organs,"  which,  he  suggests,  may  be  either  excretory  or  sensory 
in  function.  8o  far  as  I  have  been  able  to  determine,  they  are 
purely  superficial  cuticular  structures.  I  cannot  detect  any  .sign 
of  ducts  leading  away  from  them,  nor  any  connection  with  the 
deeper  layers  of  the  body.  But  it  is  possible  that  such  connection 
does  occur,  being  difficult  to  detect  on  account  of  its  extreme 
minuteness. 
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Tnimediately  behind  the  'head,'  the  trunk  is  sharply  con- 
stricted to  form  a  narrow  'neck'  which  is  less  than  one-third  the 
width  of  the  head  (PI.  xliv.-xlv.,  nk.).  Behind  the  neck,  the  trunk 
rapidly  broadens  to  its  widest  part  in  the  anterior  region  of  the 
body,  becoming  slightly  narrower  again  in  the  posterior  region, 
which  bears  the  locomotor  rods.  The  terminal  portion  of  the 
trunk, ''distinguished  as  the   'tail,"   is  very  short   in   this  species, 

being  not  more  than  0*05 1  mm. 
long  in  the  largest  individuals. 
While  devoid  of  striae,  its  cuticle 
is  not  quite  smooth,  being  min- 
utely pitted  all   over  (PI.  xlv.,  fig. 


c.^.-^^% 


'2a:  Text-fig. 3,  tL).  A  few,  very 
fine  hairs  are  scattered  over  the 
surface  of  the  trunk  (PI.  xlv.,  t.h.). 
These  are  never  more  than  0-007 
mm.  long,  except  towards  the  pos- 
terior end,  where  three  or  four 
pairs  of  much  longer  hairs  occur 
on  the  dorsal  surface.  The  last 
and  longest  of  these,  0-026  mm 
long,  are  inserted  very  close  to- 
gether just  at  the  junction  of  the 
striated  trunk-region  with  the  tail 
(Text-tig.  3;  PI.  xliv.,  xlv.,  e.h.). 
The  ventral  rows  of  locomotor  seta? 
extend  from  behind  the  anus 
nearly  half-way  up  the  trunk,  to 
the  beginning  of  the  anterior 
curve.  The  number  of  setae  in 
each  row  varies  with  the  size  and 
but  the  relative  extent  of  ventral  surface 
covered  by  them  remains  about  the  same  in  specimens  varying 
in  length  from  0-528  mm.  (the  smallest)  to  1  -104  mm.  (the  largest 
obtained  by  me),  'i'he  two  inner  of  the  four  rows  are  situated 
close  together  along  the  middle  of  the  ventral  surface,  each  row- 
consisting  of  from   12  setse  in  the  smaller  to  23  in  the  larger 


Fig. 3. — Oh.  fa/cafn/n. 
Posterior  end  of  male;  (  x  o'iO). 


age  of   the  anima 
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individuals  (PI  xliv.,  xlv.,  i.>-.).  The  seta^  (0-01  8  mm.  to  0  022 
mm.  long)  are  all  compound,  each  consisting  of  a  stout,  tubulai- 
rod  inserted  by  a  broad  base  in  the  cuticle,  bearing,  at  its  distal 
end,  a  very  small,  leaf-like,  movably-jointed  segment  (PI.  xlv., 
fig. 26).  They  are  separated  by  fairly  wide  intervals  posteriorly, 
but  are  more  closely  crowded  anteriorly,  especially  in  the  older 
individuals.  In  front  of  each  inner  row,  and  directly  continuous 
with  it,  there  are,  in  individuals  of  all  ages,  three  or  four,  small, 
simple  setjie  of  the  same  length  (0*007  mm.)  as  the  trunk  hairs 
lying  in  front  of  them  (PI.  xlv  ,  s.).  The  trunk-hairs  continue 
the  ventral  rows  to  the  anterior  end  of  the  trunk  (PL  xlv.,  t.h.). 
The  two  outer  rows  of  locomotor  setse  begin,  as  a  rule,  about 
three  setae  further  back  than  the  inner  rows  (PI.  xlv.,  o.r.),  and 
are  situated  ventro-laterally,  separated  by  a  fairly  wide  interval 
(0-018  mm.)  from  the  inner  rows.  In  the  male  (PL  xlv,),  they 
consist  of  simple  and  compound  setse,  alternating  fairly  regularly, 
there  being,  in  the  adult  worm,  about  twelve  compound  and 
seven  simple  setye  in  each  row.  The  compound  seta3  (c.s.)  are 
quite  similar  in  size  and  character  to  those  of  the  inner  rows; 
the  simple  setae  {s.s.)  are  the  same  length,  but  are  very  slender 
and  taper  to  a  tine  point.  In  the  female,  the  outer  rows  are 
composed  entirely  of  compound  setae,  about  twenty-one  in  number 
in  the  adult  (PI.  xlv.j.  The  inner  rows  cease  before  the  anus, 
but  the  outer  rows  are  continued  back  on  either  side  of  it,  almost 
to  the  junction  of  the  trunk  with  the  tail.  In  the  female,  the 
postanal  portion  of  the  row  consists  of  three  or  four  compound 
setie  exactly  like  those  further  forward  (PL  xlv.,  fig.2«).  But,  in 
the  male,  the  compound  setae  stop  some  little  distance  in  front 
of  the  anus,  and  the  posterior  portion  of  the  row  consists  of  eight 
or  nine  simple  setae,  shorter  than  those  between  the  compound 
setae,  but  stronger,  stouter,  and  very  sharply  pointed.  The  last 
pair  are  frequently  inserted  right  on  the  tail-point  (PL  xlv.,  fig. 
\a).  They  appear  to  correspond  closely  with  the  double  row  of 
setie  present  in  the  region  of  the  anus,  in  some  of  the  free-livin^^ 
marine  Nematodes,  where  they  constitute  one  of  the  external 
characteristics  of  the  male.  They  are  described  by  Bastian(ll) 
for  the  genera  ^?i<icamrt,  Eiiophis,  and  Coiiteaonio:  and  in  greater 
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detail  by  De  Man  (12),  for  several  species  of  these  genera,  e.g.^ 
Eiwjylus  communis,  in  the  male  of  which  are  found,  "  between 
the  anus  and  the  aperture  of  the  accessory  organ,  eighteen  seta^ 
on  each  side  of  the  ventral  middle  line." 

In  the  adult  female,  the  trunk  is  circular  in  cross-section  in 
front  (Text  fig. 5),  slightly  flattened   dorso-ventrally  into  a  more 


oval  form  in  tl 


le   re'aon 


of  the  genital    organs  (Text-fig  20),  and 


posteriorly   is    broadly  ovate  (Text-fig. If) \ 
lying  between  the  ventral   locomotor  setae. 


the   narrowest   part 
The  cuticle,  which 


Lm,b 


vmh. 


FtpJ 


Figs. 4,  o. — (Jh.  falcatum 

Fig. 4. — Transverse  section  through  head  in  the  region  of  the  anterior 
pharjaigeal  hiilb;  (  x  610^. 

Fig.o. — T.8.  through  anterior  part  of  trunk  of  same  specimen;  (  x  610); 
hyp.,  hypodermis;  v.r.,  subcuticular  laj'er  of  bodj'-wall ;  l.m.h., 
lateral  mesodermal  hand;  //. ,  glandular  masses  round  pharjaix. 


forms  the  external  covering  of  the  body,  is  structureless,  and 
quite  homogeneous.  It  forms  a  relatively  broad  layer  (0*004  mm., 
in  a  worm  which  has  an  average  diameter  of  0048  mm.),  and  is 
of  uniform  thickness  throughout  (Text-figs. 5-8,  c?a^.).  Beneath 
the  cuticle  is  a  much  narrower  layer  (s.c. ),  in  which  it  is  impos- 
sible to  make  out  any  definite  structure.  It  is  strongly  refrac- 
tive, and  appears  bright  yellow  in  sections  stained  with  heema- 
toxylin  and  eosin.     Its  internal  outline  is  very  irregular,  both 
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in  transverse  and  in  longitudinal  sections,  due  to  variations  in 
its  thickness.  In  places,  it  projects  into  the  body-cavity  in  the 
form  of  sharply  angular  thickenings  (Text-fig. 20,  s.c),  but  these 
thickenings  are  not  constant  in  position,  and  there  is  no  indica- 
tion whatever  of  definite  longitudinal  lines  in  it.  No  cell-bound- 
aries and  no  nuclei  are  visible  within  it,  but  scattered  nuclei 
may  occasionally  be  seen,  lying  along  its  inner  surface  (Text-fig. 
\'2a).  Four  very  definite  thickenings  of  mesodermal  tissue  He 
along  the  inner  surface  of  this,  and  are  respectively  dorsal, 
ventral,  and  lateral  in  position  (Text-fig. 5,  d.m.h.,  v.m.b.,  l.m.b.). 
They  extend  throughout  the  length  of  the  trunk,  from  the  neck- 
constriction  to  the  beginning  of  the  tail-region,  forming  four 
longitudinal  ridges  on  the  body-wall  (Text-figs.  1 2,  13).  They 
appear  to   consist   of  a    clear,    net-like    protoplasm,    containing 


Of" 


coel. 


Fif.  6^  FCp. 


Fig.  8. 


Figs. (5-8. — CJi.  falcatum. 
Tr.  sees,   through  trunk  of  a  young  specimen,  showing  the  four,  large 

mesodermal   ridges  on    the  body-wall,    and    the   structure  of    the 

alimentary  canal;  (  x  830). 
Fig.  6. — Section  through  anterior  region. 

Fig. 7. — Section  through  middle  region,  showing  rudiment  of  genital  S3^stem. 
Fig.  8. — Section  through  region  of  the  ventral  setie. 


granules  and  nuclei,  the  latter  being  crowded  along  the  inner 
surface  of  the  ridge.  These  ridges  are  most  clearly  distinguish- 
able in  a  young  and  immature  worm,  where  they  are  relatively 
much  larger  than  in  the  adult  (Text-figs. 6-8).  In  a  worm,  in 
which  the  alimentary  canal  and  genital  organs  completely  fill 
out  the  coelomic  cavity,  and  press  closely  against  the  body-wall 
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in  the  middle  region  of  the  body,  the  ridges,  especially  the  lateral 
ridges,  are  only  recognisable  as  thin  strands  containing  a  few 


Figs. 9-11.  —Ch.  fa/catum. 

Fig. 9. — Horizontal,  longitudinal  section  through  head;  (  x  880). 

Fig.  10. — T.S.  through  rostrum,  showing  insertion  of  dorsal  seta?. 

Fig.  11. — T.S.  through  anterior  extremity  of  head,  showing  mouth-open- 
ing, and  cut  ends  of  dorsal  seta?;  c.}).,  cuticle  lining  pharj'nx;  /,t"., 
bands  attaching  pharynx  to  body-wall;  (/. c. ,  glandular  cells  surround- 
ing anterior  end  of  pharj'nx;  mJ.,  tissue  surrounding  mouth-opening. 


deeply  stained  nuclei  and  granules  (Text-figs.  14,  15).     The  dorsal 
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ridge  is  more  definite  in  outline  and  appears  to  be  in  contact 
with  the  alimentary  canal  throughout  its  length.  In  the  head, 
tlie  space  between  the  pharynx  and  the  body-wall  is  almost  com- 
pletely filled  out  with  a  loose,  hypodermal  tissue  (Text-figs. 9,  10, 
hyp  ),  but,  in  the  trunk,  a  definite  ccelome  is  present,  between 
the  enteric  canal  and  the  body-wall.  In  the  young  worm,  this 
space  is  relatively  large,  and  extends  uninterruptedly  from  the 
neck  to  the  tail-region,  where  it  is  again  filled  out  with  proto- 
plasmic tissue  But,  in  the  adult,  it  is  extensive  only  in  the 
region  of  the  oesophagus  (Text-fig.5,  coeL).  Further  back,  it 
becomes  almost  completely  occluded  by  the  growth  of  the  genital 
organs  and  intestine.  The  enteric  canal  is  a  straight  tube 
running  through  the  length  of  the  body,  from  the  mouth,  at 
the  anterior  end,  to  the  anus  near  the  posterior  end.  By  varia- 
tions in  its  width,  and  in  the  thickness  of  its  walls,  it  is  dis- 
tinguishable into  pharynx,  oesophagus,  intestine,  and  rectum. 

The  three-rayed  mouth-opening  (Text-fig.ll)  leads,  through  a 
very  short  and  narrow  passage,  into  a  rounded  bulb  with  thick, 
muscular  walls,  the  anterior  pharyngeal  bulb  ('J'ext-fig.9,  a.ph.). 
Its  narrow  cavity  is  rayed  in  cross-section,  and  is  lined  by  cuticle 
{c.p.)  which,  everywhere  thick,  is  thickest  in  the  anterior  portion, 
where  the  lumen  is  slightly  larger  than  it  is  further  back.  Its 
walls  are  composed  of  a  complicated  system  of  circ^ular,  longi- 
tudinal, and  radial  muscle  fibres.  Bands  of  muscle-fibres  (Text- 
fig.  10,  y^/'.)  attach  its  anterior  end  to  the  cuticle  of  the  body- 
wall  dorso-  and  veiitro-laterally,  and  further  back,  towards  its 
posterior  end,  there  appear  to  be  finer  strands  of  fibrils  running 
forward  to  attach  it  laterally.  The  anterior  pharyngeal  bulb 
extends  through  a  little  more  than  one-third  of  the  length  of  the 
head,  and  is  followed  immediately  by  a  second  rounded  swelling 
of  equal  length  and  width,  the  posterior  pharyngeal  bulb,  the 
walls  of  which  are  composed  of  a  less  complicated  system  of 
radial  muscle-fibres.  Its  lumen  is  still  very  nari-ow,  and  is  lined 
with  cuticle  (Text-fig. 9,  p.ph.).  It  is  divided  by  a  well-marked 
constriction  from  the  oesophagus,  which  is  slightly  swollen  in 
the  head-region  to  form  a  third,  much  smaller  bulb  (PI.  xliv.,  a.o.). 
This,  however,  diff'ers  from  the  pharyngeal  bulbs  in  having  non- 
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muscular  walls,  and  a  fairly  wide  cavity  not  lined  by  cuticle 
(Text-fig.9,  rt.o.).  Behind  the  neck-constriction,  the  oesophagus 
extends  back  to  the  region  of  the  genital  organs  as  a  cylindrical 
tube  of  uniform  diameter,  occupying  a  large  part  of  the  space 
enclosed  by  the  body-walls  (Text-fig. 5,  ^^.).      In  an  adult  female 


Figs.  l2-lS.—Gh.  faJcatum. 
Fig.  12. — L.S.  through  female,  in  region  of  ventral  setas;  (  x  610). 
Fig.  r2a. — L.S.  through  body-wall  between  the  mesodermal  bands,  showing 

the  subcuticular  layer  with  nuclei  (».). 
Fig.  18. — L.S.  through  body  in  region  of  anterior  ovarj' and  uterus.     At 

the  back  of  the  uterus,  the  section  passes  through  wall  of  intestine 

only. 

worm,  which  is  0*055  mm.  in  cross-section,  the  diameter  of  the 
CESophagus  is  0033  mm.  The  walls  are  relatively  thick,  and 
composed  of  a  single  layer  of  large,  rectangular  cells,  with  thin 
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but  easily  recognisable  walls  and  loose,  granulated  protoplasm. 
Kach  cell  contains  a  large,  oval  nucleus,  having  a  single,  more 
darkly  staining  nucleus  in  it.  There  are  from  six  to  eight  cells 
in  cross-section.  Further  back,  the  entire  canal  becomes  crushed 
up  against  the  dorsal  body- wall  by  the  growth  of  the  genital 
organs,  and  the  walls  become  thinner  (Text-figs.  12,  13,  20-22,  (^.). 
Behind  the  genital  pore,  where  it  passes  backward  to  the  left  of 
the  posterior  ovary,  its  walls  are  very  thin,  and  the  cell-bound- 
aries and  nuclei  are  difficult  to  distinguish,  w^hile  the  protoplasmic 
contents  become  denser(Text-figs. 23-24,  oe..).  Vacuoles(Fig.24,'y.) 
and  numerous  rounded  bodies,  staining  deeply  pink  with  eosin, 
are  present. 

Immediately  behind  the  posterior  ovary,  at  the  level  where 
the  first  setae  of  the  ventral  rows  appear,  it  completely  fills  up 
the  coelomic  cavity  (Text-figs.  1  2,  14,  \b^int.).  Here,  the  walls 
are  still  thin,  so  that  the  lumen  is  relatively  very  large,  and  this 
part  of  the  canal  may,  perhaps,  be  regarded  as  a  stomach.  The 
walls  increase  in  thickness  as  it  passes  back,  though  still  formed  of 
a  single  layer  of  from  15-20  cells,  which  vary  considerably  in  size. 
A  short  distance  in  front  of  the  anal  aperture,  it  passes  suddenly 
into  the  rectum  through  a  narrow  passage  surrounded  by  eight 
or  nine  very  large,  wedge-shaped  cells  with  clear,  protoplasmic 
contents,  and  large,  round  nuclei  (Text-fig.  16,  a;.).  Behind  the 
constriction,  the  walls  are  extremely  thin  (Text-fig.  17,  re),  the 
passage  is  dorso-ventrally  compressed,  and  lined  with  cuticle, 
and  the  anus,  by  which  it  opens  on  the  ventral  surface,  is  a 
transverse  slit  situated  on  a  slight  projection.  A  good  deal  of 
food-matter  is  present  in  all  parts  of  the  enteric  canal  in  the 
adult  worm,  but  it  consists  of  a  kind  of  granular  debria,  in  which 
it  is  difficult  to  recognise  anything  definite.  I  have  seen,  how- 
ever, a  Desmid,  a  small  Foraminiferal  shell,  and  several  chains 
of  minute  Algal  cells  among  the  debris.  In  an  immature  female 
worm,  the  cells  forming  the  wall  of  the  enteric  canal  are  rela- 
tively very  large,  and  few  in  number;  and  the  lumen  is  very 
small,  in  parts  almost  completely  closed-up  (Text-figs. 6-8).  Sur- 
rounding the  anterior  end  of  the  pharynx,  there  is  a  group  of 
large  cells  staining  deeply  blue  with  hsematoxylin,  which  pro- 
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Fig  J 9. 


Series 

Fig.  14 
Fig.lo 
Fig.  16, 
Fig.  17. 
Fig.  1 8, 
Fiir.l9, 


Figs.  1 4- 1  !l.      ( 1,.  J'alaituiu. 
of  Tr.  Sees,  tliiougli   trunk   of  female  from    middle   region  to  tail: 
(  X  610). 

. — An  oblique  section  through  bodj-,  just  liehind  posterior  ovary. 
— Section  in  region  of  ventral  setie. 

— Section  in  region  of  constrictionf.r. )  between  intestine  and  rectum. 
— Section  just  in  front  of  anus. 
— Section  l)ehind  anus. 
—Section  througli  tail;  ct..  contents  of  intestine. 
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bably  function  as  digestive  glaiids(Text-fig. 9, (/.c),  and  in  addition, 
there  are  several  granular  masses  of  a  yellow  colour  embedded 
in  the  hvpodermal  tissue  immediately  surrounding  the  mouth, 
which  may  be  glandular.  Possibly  the  pink-stained  bodies  and 
the  vacuoles  in  the  wall  of  the  stomach  have  a  glandular  func- 
tion. In  addition,  there  is  a  large,  granular  mass  of  tissue, 
staining  deeply  blue  with  hsematoxylin,  situated  immediately 
above  the  rectum  (Text-figs.3,  17-19,  ^.^.)-  It  occupies  most  of 
the  space  between  the  dorsal  wall  and  the  rectum,  and  extends 
as  a  longitudinal  strand  into  the  tail-region,  opening  by  a  duct 
at  the  extremity  of  the  tail.  This  may  correspond  to  the  tail- 
gland  described  in  many  marine  Nematodes,  and  thought  to  be 
excretory  in  function. 


dm.b 


Fig.  2 1  • 

rigs.20-21.— CA.  falcatum. 
Fig. 20. — T.S.  through  bodj^  of   female  at  beginning  of  anterior  ovary; 

(  X  450). 
Fig. 21. — Very  oblique  section  through  region  of  female  genital  aperture, 
showing  portion  of  anterior  ovary  and  uterus. 
There  is  no  trace  of  the  longitudinal  lateral  vessels  found  in 
Nematodes,  and  the  only  indication  of  a  nervous  system  is  in 
tlie  shape  of  an  ill-defined  granular  mass  of  tissue  round  the 
constriction  between  the  two  pharyngeal  bulbs. 
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In  the  female,  there  are  two  ovaries  lying  in  the  ccelome  below 
the  enteric  canal,  one  behind,  and  one  in  front  of  the  genital 
aperture  (PL  xlv.,  a.ov.,  p.ov.).  They  are  thick  and  short  (about 
0-066  mm.  long),  and  the  free  end  of  each  appears  to  be  bent  over 
on  the  remainder.  The  portion  of  each  furthest  removed  from 
the  genital  pore,  consists  of  finely  granulated  substance  in  whicli 
a  few,  very  large  nuclei  are  scattered  (Text-figs. 20-21,  a.t'V.).  The 
remaining  part  is  divided  by  distinct  walls  into  large  cells,  each 
containinof  alar^e,  round  nucleus.  These 
are  probably  ova  in  process  of  formation. 
The  ovaries  open  into  a  single  large 
pp.  uterus,  which,  in  the  adult,  always  seems 
to  contain  numerous  sperms.  The  genital 
pore,  by  which  it  opens  on  the  surface, 
is  a  transverse  slit,  O'Ol  mm.  wide,  situ- 
ated on  a  slightly  raised  papilla.  It 
appears  to  be  surrounded  by  very  small 
seta3,  and  has  thick,  chitinous  walls. 
p.     pr^  ^\»^      Immediately  below  the  aperture,  lie  two, 

^        '  thick,   elongated    cells,    with    very    large 

nuclei,  apparently  enclosing  the  uterine 
Embedded  in  the  wall  of  the  uterus,  and 
lying  free  in  its  cavity,  are  numerous  rounded  spots,  stained 
bright  pink  with  eosin. 

In  the  male,  the  genital  apparatus  is  in  the  form  of  a 
straight  tube,  lying  ventral  to  the  alimentary  c^nal,  throughout 
a  greater  part  of  the  length  of  the  trunk  (PI.  xliv.).  It  is  dis- 
tinctly divided  into  three  portions.  At  the  anterior  end, 
beginning  0-055  mm.  from  the  neck,  is  the  testis  {t.),  a  narrow 
cord  consisting  of  a  solid  mass  of  granular  matter  not  divided 
into  cells.  Further  back,  cells  become  gradually  differentiated, 
and  pass  into  a  wide,  tubular  cavity,  the  vas  deferens,  where 
they  lie  loose.  At  the  level  of  the  anterior  end  of  the  rows  of 
ventral  setae,  the  vas  deferens  passes  very  abruptly  into  a  narrow, 


Fig.  22.^^ 
passage  ( Text-fig.  2  2 


*  L.S.  through  female  genital  aperture  (a.),  showing  the  large  cells  (2.) 
surrounding  the  passage  into  the  uterus;  {  x  GIO);  »p.,  sperms  in  uterus. 
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thick-walled  duct,  tlie  vesicula  semirialis  (vs.),  wliicli  runs  back- 
to  open  with  the  rectum  at  the  anus.  At  the  junction  of  the 
vas  deferens  with  the  vesicula  seminalis,  the  wall  of  the  latter 
is  very  thick,  opaque,  and  finely  granular,  and  probably  func- 
tions as  a  gland  for  secreting  a  seminal  fluid.  'J  he  lumen  of  the 
vesicula  seminalis  is  difficult  to  make  out.  In  all  fixed  speci- 
mens, it  is  filled  with  what  is  probably  a  coagulated  fluid.  The 
sperms  are  small  and  rounded,  with  a  very  distinct  nucleus,  but 
show  no  trace  of  the  characteristic  tail  of  thp  tvpical  sperm. 


Figs. 23-24. —CVi.  fakatum. 

Fig.23. — Obhque  section  through  middle  region  of  trunk  of  female,  show- 
ing portion  of  uterus,  and  anterior  and  posterior  ovaries;  (  x  450). 

Fig.24. — Section  through  the  same  worm,  a  httle  further  back,  showing 
cellular  portion  of  posterior  ovary  (^j. or'. );  <sp.,  sperms  in  uterus; 
v.,  vacuoles  in  wall  of  intestine. 

Two,  equally  long,  curved,  penial  sette,  and  a  small,  accessoiy 
piece  lie  dorsal  to  the  rectum.  The  setse  are  bow-shaped,  and 
have  enlarged,  proximal  ends  (Textfig.3,  j9.8.).  Between  the 
sperm-duct  and  the  ventral  body- wall,  there  is  a  row  of  block- 
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like,  granular  bodies,  staining  deeply  blue  with  bsematoxylin. 
Similar  structures  appear  to  be  present  in  the  female,  connected 
with  the  ventral  ridge  of  protoplasmic  tissue.  'I  hey  probably 
havH  some  relation  to  the  locomotor  setae,  though  T  cannot  find 
anv  trace  of  communication  between  them. 

r  V  pe-R  p  eci  mens,    Nos.  W,  452,  453;  in   tlie    Australian 

Museum,  Sydney. 

Chretosoma  Ja/catum,  n.sp.      Measiuements  in  nims. 


Totallength 

Length  of  head 

Length  of  trunk        ...  

Length  from  tip  of  tail  to  anterior  end  of 
rows  of  ventral  seta3 

Length  from  tip  of  tail  to  anus     

Length  of  tail 

Length  from  neck  to  9  pore         

Greatest  width  of  head       

Greatest  width  of  trunk     ... 

Width  at  level  of  ventral  setae      

Width  at  level  of  neck-constriction 

Length  of  rostrum   ...  

Length  of  setffi  on  rostrum 

Length  of  hairs  on  head     ... 

Length  of  ventral  setae 

Number  of  sette  in  ventral  rows — outer... 

Number  of  setiu  in  ventral  rows — inner... 


CH.ETOSOMA  HASWELLi,  n.sp.  (Plates  xlvi.-xlvii.). 
In  1914,  Professor  Haswell  obtained  a  few  individuals  of  this 
species  from  material  collected  along  the  shores  of  Port  Jackson 
and  Broken  Bay,  N.S.W.  These  were  the  first  of  the  Chhtoso- 
matidit  found  south  of  the  Equator.  In  the  following  year,  he 
drew  my  attention  to  them,  and  afforded  me  the  opportunity  of 
examining  these  and  other  specimens,  whicli  he  subsequently 
collected.  During  the  last  twelve  months,  I  have  myself  col- 
lected some  fifty  of  the  same  species  from  various  localities  round 
the  shores  of  these  bays,  and  along  the  ocean-coast  in  the 
vicinity.       Ch.   haswelli   appears   to  be  the   most  generally  dis- 


0-888 

0-840 

0-144 

0-168 

0-744 

0-672 

0  408 

0-360 

0  092 

0  077 

0-051 

0  033 

0-312 

— 

0-063 

0-063 

0  092 

0-081 

0  048 

O-Ooo 

0-026 

0026 

0  040 

0  033 

0018 

0-015 

0  022 

0  022 

0-018-0-016 

0018-0-016 

21  compound. 

12  compound, 

7  simple,  9  anal 

28  compound. 

17 
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tributed  of  the  New  South  Wales  species.  I  have  found  it  in 
the  same  niatei'ial  witli  each  of  the  otlier  three  species;  and,  in 
additi(jn,  at  nearly  every  s})ot,  where  a  search  has  been  made,  to 
a  distance  as  far  up  the  harbour  as  Circular  Quay,  and  to  a 
depth  oi  18  feet  below  low  water-mark.  No  collections  were 
made  at  a  greater  depth  than  this;  and  the  majority  of  the  speci- 
mens were  obtained  just  below  tide-marks. 

I  have  been  able  to  observe  a  fairly  large  number  of  living 
individuals.  In  one  case,  all  the  specimens  were  found  alive  in 
material  which  had  been  collected  four  days  previously.  Two 
were  kept- alive  for  fourteen  days  in  a  crystal-dish,  by  changing 
the  water  every  day;  and  were  then  accidentally  crushed  during 
an  examination  under  the  microscope.  A  third  worm,  a  young 
specimen,  was  kept  alive  for  five  weeks;  and  was  still  active,  and 
apparently  quite  healthy,  when  it  was  lost  during  transference 
to  fresh  seaw^ater.  It  had  not  then  reached  mature  size.  All 
the  specimens  found  alive  were  very  dirty,  being  covered  with 
grit.  They  required  frequent  cleaning  with  a  very  fine  camel's 
hair  brush,  as  it  was  found  that  they  continued  to  accumulate 
grit  every  day  during  the  time  they  were  alive,  the  dirt  appa- 
rently adhering  to  a  sticky  secretion  over  the  whole  surface. 

Ch.  haswelli  is  the  largest  of  the  species  found  here.  The 
length  of  the  largest  male  obtained  was  1*32  mm.,  and  of  the 
largest  female,  l"44mm.  Sexual  organs  had  not  developed  in 
the  smallest  specimen  found,  which  was  0*60  mm.  long.  The 
worms  are  mostly  S-shaped  when  fixed  (PI.  xlvi.).  They  are  long 
and  slender,  and  narrower,  in  proportion  to  their  length,  than 
the  other  species.  The  females  are,  on  an  average,  longer  than 
the  males;  and,  in  both  sexes,  the  head  is  broader  than  the 
average  width  of  the  trunk.  In  the  male,  there  is  very  little 
variation  in  the  width  of  the  trunk,  though  there  is  a  sliglit 
increase  in  size  in  the  middle  region.  The  female  is  markedly 
wider  in  the  middle.  Typical  measurements  are  given  in  the 
accompanying  Table  p.  7 98). 

The  head  is  oval  in  shape,  and  well  marked  off  from  the  rest 
of  the  body.     In  length,  it  is  only  one-ninth  to  one-tenth  of  the 
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total  bocly-length.  The  tail  is  fairly  long  and  slender,  tapering 
gradually  to  a  fine  point;  and  is  longer  in  the  male  than  in  the 
female.  The  body  is  covered  by  a  thin,  delicate,  semitransparent 
cuticle,  which  is  marked  by  very  delicate,  transverse  striations, 
except  at  the  two  extremities,  where  it  is  quite  smooth;  and  in 


Fig. 25. — Ch.  haswelli,  n.sp. 
A. ,  x\nterior  extremity  of  head  of  male,  showing  details  of  structure  of 
rostrum  (r.),  and  banded  area  (/>.),  lateral  view. — B.,  similar  view 
of  head  of  female,  to  show  difference  in  form  of  lateral  sense-organ 
[Lo.)  ;  ( X  630)  ;  m.li.,  hairs  surrounding  mouth;  a.h.,  terminal 
hairs  of  the  rows  extending  down  the  trunk;  p.,  pores  in  the  stria? 
of  banded  area. 

the  middle  region  of  the  head,  where  there  are  from  eight  to 
fifteen  much  thicker  ridges,  forming  a  well  marked  band.  The 
head,  therefore,  is  distinguishable  into  three  regions,  a  smooth, 
anterior  end  or  'rostrum'  (PI.  xlvi.,  r,);  a  banded  area  (6.);  and 
a  broader  region  behind  it,  on  which  the  transverse  striations 
are  inconspicuous.  The  rostrum  is  short,  about  one-fifth  to  one- 
sixth  the  total  length  of  the  head,  and  is  blunted  off  in  front. 
The  banded  area  is  of  about  equal  length,  and  appears  to  con- 
strict the  head,  which  broadens  out  considerably  behind  it.  The 
ridges  forming  this  band  slightly  overlap  one  another  from  behind 
forward  (Fig.  25,  6.);  and,  in  each  ridge,  continuing  right  round 
its  circumference,  there   is  a   single  row  of   fine  pores  set  very 
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close  together  (Fig.25, />.).  The  pores  are  very  deeply  embedded 
(Fig. '30,  p.),  but  show,  on  the  surface,  as  a  row  of  fine,  bright 
dots.  They  appear  to  be  present  only  in  this  region,  though  the 
surface  of  the  rostrum  also  is  very  finely,  but  irregularly,  pitted 
all  over. 

The  lateral,  spiral  grooves  on  the  rostrum  are  large  and  con- 
spicuous; the  spiral  is  simple  and  very  open,  and  is  turned  away 
from  the  dorsal  hairs  in  the  female,  and  towards  them  in  the 
male  (Fig. 25,  l.o.).  Embedded  in  the  hypodermis,  below  the 
groove  on  each  side,  is  a  peculiar  cell,  probably  sensory  in  char- 
acter (Fig.  31,  x),  which  may  have  some  relation  to  these  lateral 
organs,  though  I  cannot  trace  any  direct  connection  between 
them.  The  dorsal  semicircle  of  stout  'head-hairs'  or  set?e,  in  the 
adult,  consists  of  five  or  six  pairs  arranged  in  two  rows  close  to 
the  posterior  margin  of  the  rostrum  (Fig. 25,  d.s.),  the  seta?  of  the 
posterior  row  being  wedged  against  the  most  anterior  of  the 
ridges  of  the  banded  area.  They  have  an  average  length  of 
0*025  mm.  All  the  setae  are  bent  forward  to  such  a  degree,  that 
they  lie  close  to  the  surface  of  the  rostrum,  and  follow  its  shape. 
They  are  enlarged  at  the  base,  and  are  long  enough  to  project 
over  the  anterior  end,  where  there  is  a  lip-like  arrangement 
surrounding  the  mouth  (Fig. 25,  7n.). 

One  immature  female,  without  a  genital  pore,  was  found,  in 
which  there  were  only  four  sette  in  a  single  row  (PI.  xlvii.,  6.). 
In  this  case,  the  two  inner  setie  were  inserted  very  close  together 
in  the  dorsal  mid-line;  and  the  outer  ones,  separated  from  them 
by  a  fairly  wide  interval,  are  just  dorsal  to  the  spiral  groove  on 
each  side.  Close  to  the  outer  side  of  each  seta  is  a  long,  fine 
hair. 

The  ventral  setie  (PI.  xlvi.,  i.r.,  o.r.)  are  confined  to  a  small 
portion  of  the  trunk,  usually  about  one-seventh  the  total  length 
of  the  body,  whether  this  is  O'GO  or  1*44  mm.  The  sette  are 
arranged  in  four  rows,  beginning  some  little  distance  in  front  of 
the  anus,  about  0'051  mm.,  in  mature  worms  of  both  sexes,  and 
0"034  mm.,  in  young  worms. 

The  two  inner  rows  are  situated  very  close  together,  and  con- 
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sist  each  of  14-17  compound  sette  (Figs.26,  27,  i.?-.,  i.r').  The 
composition  of  the  outer  rows  differs  in  the  two  sexes.  In  the 
female  (Fig.27,  or.),  there  are  10-14  compound  setse  in  each  row; 
in  the  male,  7-11  compound  seta?,  and  4-5  simple  seta?  alternating 
irregularly  (Fig. 26,  .s-.^-.,  C.6-.).       In  young  worms,  the  number  is 


Fig. 26.  —Ch .  JiHsirell'i. "  Fig. 27.  —Ch ,  hasirelli.  \ 

much  less.  In  one  specimen,  wliich  has  only  a  single  row  of  four 
head-seta^,  theie  are  five  set.e  in  each  outer  row.  Another  young 
worm,  0*60  mm.  long,  which  appeared  to  belong  to  this  species, 

*  Posterior  end  of  male,  showing  the  arrangement  of  trunk-hairs  and 
ventral  setse;  (x  400).  The  penial  seta?  are  visible  through  the  body-wall 
{p.s.);  a,.s,,  sette  surrounding  the  anus;  pr.s.,  pre-anal  set*, 

t  Po.sterior  end  of  female,  showing  the  arrangement  of  hairs  and  seta? 
on  the  surface,  and  also  some  of  the  internal  structure,  as  seen  through  the 
body-wall;  (  x  400),  Fig.27a. — Seta  of  inner  row  of  ventral  set;e;  (  x  030). 
Fig.27/'. — Seta  of  outer  row;  (  x  630). 
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had  only  a  single  row  of  head-set^e,  and  only  three  pairs  of 
ventral  setcf  (PI.  xlvii.,  b).  But  it  is  possible  that  this  was  a 
damaged  specimen,  since  the  sette  in  some  of  the  others  examined 
broke  oft*  with  handling. 

The  setie  of  the  inner  rows  (Fig. 2 7«)  are  much  sliorter  than 
those  of  the  outer  rows  (Fig. 276),  which  are  often  longer  than 
the  width  of  the  body  in  that  region;  and  longer  in  the  male 
than  in  the  female,  averaging,  in  the  former,  0*045  mm.,  and 
0*040  mm.  in  the  latter.  The  longest  setto  are  at  the  anterior 
end  of  the  rows.  Here,  they  are  more  closely  crowded  than 
they  are  further  back.  All  the  compound  seta?  are  similar  in 
character.  Each  consists  of  a  proximal,  elongated,  holhjw  rod, 
and  a  small,  expanded,  movably-jointed  end-segment,  with  a  deep 
indentation  in  its  distal  margin.  The  simple  setit?,  which  alter- 
nate with  them  in  the  male,  are  of  equal  length,  but  very  slender 
and  delicate,  and  tapering  to  a  fine  point.  The  body-hairs  are 
a  very  consjDicuous  feature  in  this  species.  Thev  are  verv 
long,  relatively  to  the  width  of  the  trunk;  and  all  have  a  bulb- 
Hke  swelling  at  the  base(Figs.  26,  27,  35,  t.h.).  They  are  arranged 
in  eight  longitudinal  rows,  two  lateral  rows  on  each  side,  two 
dorsal,  and  two  ventral,  which  are  all  continued  over  the  head 
to  the  anterior  end  of  the  rostrum  (PI.  xlvi.).  The  dorsal  and 
dorso-lateral  rows  extend  down  to  the  margin  of  the  tail,  but 
the  ventral  and  ventro-lateral  rows  only  to  the  beginning  of  the 
ventral  setae,  with  the  inner  and  outer  rows  of  which  they  are 
respectively  continuous.  The  number  of  hairs  in  each  row  is 
limited,  and  appears  to  be  fairly  constant.  On  the  trunk,  there 
are,  in  the  dorsal  rows,  20-30  long  hairs;  dorso-lateral  rows,  19- 
27;  ventro-lateral,  15-17;  and  ventral,  15-23.  On  the  head, 
there  are,  on  the  hinder  region,  3-5  hairs;  on  the  banded  area, 
two;  and,  on  the  rostrum,  3-4,  the  terminal  hair  of  each  of  the 
eight  rows  being  situated  right  at  the  anterioi-  margin  of  the 
cuticle,  so  that  there  are  eight  hairs  forming  a  circle  surrounding 
the  lip-like  prominence,  in  the  centre  of  which,  the  mouth  is 
situated  (Fig. 25,  a.h.).  Immediately  round  the  small  mouth- 
opening,  there  is  another  ring  of  small  hairs,  about  six  apparently, 
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but  the  number  is  difficult  to  determine  (Fig. 25,  m.h.).  On  the 
dorsal  side  of  the  rostrum,  the  rows  of  hairs  are  distinct  from, 
and  lie  between,  the  stout  'dorsal  hairs,'  or  seta3,  already  de- 
scribed. On  the  trunk,  in  each  row,  there  are,  alternating  fairly 
regularly  with  the  long  hairs,  very  short,  blunt  hairs  (Fig.  26,  i'.  A'), 
which  have  a  similar  bulb-like  swelling  at  the  base.  This,  in  all 
the  hairs,  seems  to  be  hollow.  Particles  of  dirt  are  frequently 
found  adherin 
are  glandular,   and    secrete  some   sort  of 


5,  to  the  hairs,  and  it  appears  probable  that  these 


mucilage. 


The  'long 

trunk-hairs'  of  the  dorsal  rows  are  longer  than  those  of  the  other 
rows,  especially  over  the  region  of  the  genital  organs  in  the 
female,  but  the  variation  in  length  is  not  marked.  In  different 
specimens,  the  length  varies  from  0'025mm.  to  0*05  mm.,  and 
seems  to  average  about  tsvo-thirds  the  average  width  of  the  body. 

In  the  male,  there  are, 
in  the  region  of  the  anus. 


nuc 


Figs.  28,  28a. 


-Gh 


hasirelli.  * 


level  of  the  anus  and  the  beginning 


several  hairs  differing  in 
character  from  the  ordin- 
ary trunk-hairs,  stronger 
and  stouter,  and  without 
the  basal  swelling.  These 
appear  to  be  very  constant 
in  position,  i.e.,  two  insert- 
,  ed  very  close  tocjether  about 
half-way  between  the  outer, 
ventral  vow  of  setae  and  the 
anus  (Fig.  2 6,  ^j)?'. 6'.),  two  on 
each  side  af  the  anus,  one 
behind,  and  one  in  front  of 
it,  in  the  mid-ventral  line 
(Fig.26,  a.6'.),  and  one  or 
two  others  between  the 
of  the  tail.     The  cuticle  of 


*  Fig.28.— L.S.  through  body-wall,  cutting  through  one  of  the  meso- 
dermal bands,  and  the  subcuticular  layer  on  either  side  of  it;  (x9o0). 
Fig.  28a. — T.S.  through  anterior  region  of  trunk  of  a  young  Ch.  haswelli; 
X  950). 
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the  body-wall  is  a  thin,  homogeneous  layer,  about  0*001  mm.  thick 
(Fig.28,  cut.).  An  extremel}^  thin,  dark  line(/.),  which,  however, 
becomes  much  thicker  in  the  head,  divides  it  from  the  next  layer. 
This  is  of  about  the  same 
thickness  as  the  cuticle.  It 
is  difficult  to  make  out  any 
structure  in  it,  but  it  appears 
to  be  of  fibrous  composition; 
and,  lying  along  its  inner 
border,  there  are,  at  wide  in- 
tervals, elongated,  oval  nuclei 
(71UC.).  Below  it,  at  about 
equally  spaced  intervals,  there 
run  four  longitudinal  bands 
of  mesoderm,  containing  nu- 
merous, crowded,  round  nuclei 
{d.m.b.,  and  l.m.b.).  These 
bands  are  continuous  from 
the  neck  to  the  tail,  and  form 
the  innermost  layer  of  the 
body-wall.  Within  it  is  a 
wide  ccelomic  cavity  {cce/.),  in 
which  lie  the  enteric  canal 
and  the  genital  organs.  In 
the  head,  a  loose  sort  of  pro- 
toplasmic tissue  fills  up  a 
great  part  of  the  cavity,  be- 
tween pharynx  and  body-wall. 
Below  the  ventral  body-wall, 
in  the  region  of  the  ventral 
setae,  there  are  four  rows  of  block-like,  finely  granular  masses, 
staining  deeply  blue  with  hsematoxylin  (PL  xlvii.,  6.771.).  They 
are  quite  separate  from  one  another,  about  ten  to  twelve  in  each 

*  Fig. 29. — L.S.  through  body-wall  in  region  of  ventral  setae;  (  x  950). 
rig.29a. — T.S.  in  same  region;  (  x  610).  The  section  has  been  flattened 
out  in  cutting;  v.s.,  bases  of  ventral  setje. 


Figs. 29,  29a.— Ch.  haswelli/ 
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row;  and  tliey  He  directly  under  the  rows  of  locomotor  seta? 
thi-oiighout  their  length  (Figs. 27,  29,  b.m.).  It  is  probable  that 
they  have  some  relation  to  the  setie,  since  they  are  found  only  in 
this  region;  but  T  cannot  trace  any  direct  connection  between 
them. 


Figs. 30,  30a.— 67*.  haswe/JI. 
Fig. 30. — Sagittal,  longitudinal  section  through  head;  (  x  660). 
Fig.30a. — Section  through  mouth-opening;  (  x  760). 

The  mouth-opening  is  surrounded  by  a  circular  projection, 
which  seems  to  be  protrusible,  and  bears  a  circlet  of  fine  teeth 
(Fig.SOrt).  The  mouth  leads  directly  into  the  pharynx,  which 
has  very  thick,  muscular  walls,  and  extends  thi'ough  the  full 
length  of  the  head.  It  is  constricted  in  the  middle  to  form 
anterior  and  posterior  bulbs,  of  which  the  posterior  is  the  larger 
(Fig. 30,  a.ph.,  p.ph.).  Both  bulbs  are  slightly  larger  in  the  female 
than  in  the  male,  corresponding  to  a  difference  in  the  size  of  the 
head.  The  walls  of  the  anterior  pharyngeal  bulb  consist  of  a 
complicated  system  of  muscle-fibres,  the  arrangement  of  w^hich 
is  shown  in  Fig. 30.  The  passage  is  narrow,  and  lined  with 
cuticle,  which  is  thickest  towards  the  mouth-opening.  Imme- 
diately surrounding  the  passage,  there  is  a  mass  of  finely  pig- 
mented granules;  and  deeply  embedded  in  the  muscle-fibres  are 
numerous,  small  glands,  probably  digestive,  which  open  into  the 
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pharynx  by  fine  ducts  (Fig. 83,  d.cf.).  Strands  of  tissue  connect 
the  bulb  with  the  inner  wall  of  the  rostrum,  both  at  the  anterior 
end  and  further  back  (Fig.32, t:.).  The  muscle-fibres  in  the  pos- 
terior bulb  are  all  radial,  and  are  divided  into  three  sections  by 
two  radial  gaps,  which  are  very  constant  in  position  in  different 


Figs..31-33.— (7/t.  haswelH. 

Series  of  tr.  sees,  through  the  head;  (  x  950).  The  head  has  been  distorted 
in  shape  during  the  process  of  embedding. 

Fig.31. — Section  through  the  rostrum. 

Fig. 32. — Section  through  the  'banded' area. 

Fig. 33. — Section  through  the  hinder  part  of  the  anterior  pharj^ngeal  bulb; 
.v.,  sensory  cells;  d.(/.,  digestive  glands;  p.,  pores  in  the  striiii  of 
the  banded  area;  c,  fibres  from  pharynx  to  body-wall. 

specimens.  This  gives  the  appearance  of  a  broad  band  surround- 
ing the  middle  region  of  the  bulb.  The  gaps  contain  a  granular 
substance,  wliich  is  probably  glandular  in  character.  The  ter- 
minal  portion   of   the   pharynx    consists    of   a  knob  (Fig. 30,  X;.), 
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formed  of  a  little  group  of  dark  granular  cells,  which  projects 
into  a  wide,  thin-walled  chamber  formed  by  a  swelling  of  the 
oesophagus  in  the  neck  (Fig.  30,  n.o.).     This  swelling  is  supported 


cod. 


Figs. 34-35.— C/i.  hasweHi. 
rig.34._L.S.  through  trunk  of  a  j'oung  specimen  in  middle  region,  show- 
ing rudiment  of  a  genital  system  igen.);  (  x  950). 
Fig.35.— T.S.  through  trunk  anterior  to  genital  system;  (  x  950). 

by  inward  projections  of  the  body-wall.      Behind  it,  the  lumen 
of  the  oesophagus  is  narrow  throughout  its  length,  and  the  wall 
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is  one  cell  thick  (Figs. 34,  .35,  <f^.).  The  cells  are  thin-walled,  and 
roughly  rectangular  in  cross-section,  measuring  about  0-014  x 
0  007  mm.  The  protoplasmic  contents  are  clear;  and  a  large, 
round  nucleus  {nuc.)  is  situated  about  the  middle  of  each  cell. 
In  the  mid-region  of  the  body,  in  the  female,  the  intestine  is 
constricted  to  a  narrow  tube  pressed  up  against  the  dorsal  wall 
by  the  genital  organs.  Below  the  posterior  ovary,  it  widens  so 
as  nearly  to  fill  the  C(eIome.  The  cells  of  the  wall  are  here  very 
large,  and  the  cell  walls,  forming   the    lining  of  the  passage,  are 


iff.JZ 


re. 


rd 


Fig.  39. 


Figs.  86-39.  —Gh.  hasweUi. 
Series  of  tr.  sees,  through  posterior  region.      Like  most  of  the  transverse 

sections,  thej'  have  become  distorted   in   shape  during  em))edding; 

(  X  950). 
Fig.36. — Section  through  constriction  between  intestine  and  rectum.     Fig. 

37,   through    rectum.        Fig. 38,    through     anal    aperture.      Fig. 39, 

through  tail. 

slightly  thickened.      The   cells  vary   in  shape,  and    nroject  into 

the  intestinal  cavity,  leaving  only  a  narrow  passage.      The  tube 

is  constricted  again  in  the  region  of  the  ventral  sette  (Fig.  27,  in/.). 

About  the  level  of  the  last  of   the  ventral  setae,  the  intestine 
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passes,  by  a  narroM^  constriction,  into  the  rectum  (Fig. 37,  re),  a 
wide,  thin-walled  tube  lined  with  cuticle.  This  opens  by  the 
anus  (Fig.38,  rt.)  on  the  mid-ventral  surface,  at  an  average  dis- 
tance of  0-080  mm.,  from  the  posterior  end,  in  the  female;  and 
0*099  mm.,  in  the  male. 


Fig.40.— C/i.  hasire/N. 
Dorsal  view  of  liead,  showing  arrangement  of  dorsal  seta?,  and  the  glandular 
bodies  {(//. )  lying  above  the  pharynx;  (  x  660). 

Nerve-cells  and  nerve-fibres  are  distinguishable  in  the  proto- 
plasmic tissue  in  the  head.  They  seem  to  form  an  ill-defined 
ring  surrounding  the  constriction  between  the  two  pharyngeal 
bulbs,  and  give  off  strands  forward  and  backward. 

Lying  above  the  pharynx,  and  embedded  in  the  hypodermis, 
there  is  a  group  of  densely  granular  bodies  (Figs. 30,  40,  41,  7/.), 
staining  dark  blue,  from  each  of  which,  a  strand  runs  forward, 
and  apparently  connects  with  the  base  of  one  of  the  dorsal  set*. 
One  or  several  thickenings  occur  in  each  of  these  strands,  towards 
the  anterior  end.  I  have  been  able  to  observe  these  bodies  only 
in   a  few   specimens,  and   have   failed   to  determine  their  exact 
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Fig.41.— C/i.  hasweUi. 

Lateral  view  of  dorsal  seta?  and  glands  {yJ)  in 

the  head;  (  x  400). 


nature.  The  thickenings  on  the  strands  seem  to  suggest  nerve- 
matter,  but  I  think  it  moi-e  probable  that  they  are  glandular  in 
character,  and  secrete  a  fluid  which  assists  the  hollow,  dorsal 
set?e  in  their  locomotory  function. 

Another  body,  of  a  glandular  character,  lies  in  the  posterior 
end    of     the    trunk,  ^^^  ^^^ 

just  dorsal  to  the 
rectum.  It  is  club- 
shaped,  composed  of 
several,  large,  finely 
granular  cells  con- 
taining numerous  va- 
cuoles and  large  nuc- 
lei, and  is  bounded 
by  a  distinct  wall 
(Figs.27,  36-39,  ^.(/.). 
It  is  connected  with 
a  fine  duct,  which  runs  back  through  the  tail,  and  opens  by  a  fine 
pore  at  the  posterior  extremity.  Large,  bright  drops  of  fluid 
are  distinguishable  in  the  duct,  in  some  specimens;  it  seems  pro- 
bable that  this  organ  is  an  excretory  'tail-gland.' 

In  the  male,  the  reproductive  apparatus  consists  of  a  single 
cord,  which  begins  at  a  distance  of  0*074  to  0'140mm.,  from 
the  neck,  and  extends  straight  back  below  the  alimentary  canal, 
to  open  with  it  at  the  anus.  The  anterior  portion  is  solid,  and 
terminates  in  a  fine  point  (PI.  xlvi.,  t.).  It  has  an  average  width 
of  0*007  mm.,  and  consists  of  a  closely  packed  mass  of  small  cells 
enclosed  by  a  firm  wall.  Further  back,  the  cells  become 
larger  and  more  loosely  arranged,  and  take  on  the  definite  char- 
acter of  sperms,  of  rounded  or  somewhat  irregular  shape,  with 
fragments  of  connective  tissue  between  them  (Figs. 42-43,  45). 
This  portion,  which  has  a  width  of  0*014  mm.,  passes  abruptly, 
towards  the  middle  of  the  body,  into  a  definite  tube,  with  very 
wide,  cellular  walls  (Fig.44,  v.s.).  The  lumen  is  extremely  small, 
and,  in  cross-section,  is  surrounded  by  four  or  five,  large  cells, 
with  very  large  nuclei.      In  longitudinal  section,  it  has  the  ap- 
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pearance  of  being  a  solid  cord,  but  the  dense,  finely  granular 
substance  filling  it,  is  probably  a  spermatic  fluid,  which  has 
become  coagulated  in  the  fixing.  It  is  impossible  to  examine  it 
in  the  living  state,  owing  to  the  difiiculty  of  keeping  the  actively 
moving  worm  in  the  field,  under  a  high  power.  Posteriorly,  the 
sperm-duct  diminishes  in  width.  There  are  two,  equal,  penial 
seta3  (PI.  xlvi.;  Text-fig.'2Q, p.s.),  and  an  accessory  organ.  The 
setie  are  long,  and  are  curved  into  a   bow-shape,  with  enlarged, 


club-like,  proximal  ends 


^~vs 


Fiq.fJ. 


Figs  42-44.— CA.  Imf^wclll,   ir  Fig.45.— CA.  Aa.s/re//«.t 

The  female  genital  pore  (Figs. 46,  47,  9  9-V)  i^  ^  transverse 
slit,  with  prominent  lips,  situated  on  the  ventral  surface  just 
about  the  middle  of  the  trunk.  There  are  two,  large  and  well- 
developed  ovaries  (Fig. 46,  a.ow,  jy.ov.)  situated,  one  anterior  and 
one  posterior  to  the  genital  pore.  The  end  of  each,  furthest 
from  the  pore,  is  roughly  conical  in  shape,  about  0*074  mm.  long, 

*  Series  of  sections  through  the  trunk;  (  x  630).  The  sections  have  been 
laterallj^  compressed,  and  the  internal  structure  somewhat  distorted. 
Fig. 42 — A  section  through  the  anterior  part  of  testis.  Fig. 48,  through 
the  vas  deferens.  Fig.  44,  through  the  sperm -duct,  in  the  region  of  the 
ventral  setae. 

t  L.8.  through  male  genital  tube,  in  region  between  the  vas  deferens 
and  the  vesicula  seminalis,  showing  the  finelj^  granular  matter  in  which 
tlie  sperms  are  embedded  at  the  junction;  (  x  680). 
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and   0-026  nun.    broad   at    the    widest    part;  and    ccjntains    large 
nuclei  embedded   in  finely  granular  substance.      It  is  continuous 


%9P 


Fig.46. — Gil.  hasireUi,  ?.  Genital  system;  (  <  400). 
with  a  much  broader  portion,  where  there  is  a  difi'ei-entiation  of 
the  contained  matter  into  long,  thin  cells,  cut  off  in  a  transverse 
direction.  There  are  distinct  spaces  between  some  of  the  cells, 
which  appear  to  be  ova  in 
process  of  formation.  This 
part  may,  perhaps,  be  looked 
upon  as  an  oviduct.  A  de- 
finite, tubular  duct,  connect- 
ing it  with  the  uterus,  is  not 
discernible  in  any  of  the 
specimens,  which  I  have  ex- 
amined. 8(jme  individuals 
examined  had  a  single,  lai'ge, 
oval  egg  in  the  common 
uterus  (Fig.  J:7,  o.).  The 
uterus  measures  0'092  x 
0*055  mm.  A  large  receptaculum  seminis  seems  to  be  a  diverti- 
culum from  it.  It  lies  to  one  side  of  the  oviducts,  and  extends 
out  towards  the  anterior  and  posterior  ovaries.  In  all  the  speci- 
mens examined,  it  is  full  of  sperms  (Fig. IG,  .s'/y.).  The  narrow 
passage,  leading  from    the  uterus    to    the  vulva,  has   thick  walls. 
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and,  at  its  junction  with  the  uterus,  is  surrounded  by  a  few  large 

cells,  which  probably  act   as   a  sphincter  (Fig. 47,  ^v/.).  The  de- 
velopment of  the  fertilised  ovum  has  not  been  followed. 

Type-specimens,    Nos.W,   454,   455;    in  the   Australian 
Museum,  Sydney. 

Ch(i4ot<oma  hasirelli,  ii.sp.     Measurements  in  mms. 

?  c^ 

Total  length        ^  ...       1-39  ri28 

Length  of  head *  ...      0-144  OTiO 

Length  of  trunk r'248  r008 

Length  of  trunk  covered  by  rows  of  seta?     0*185  0'166 

Length  from  tip  of  tail  to  ant.  end  of  rows  of  setie...       0'383  0'383 

Length  from  tip  of  tail  to  aims           0*092  (riOT 

Length  of  tail O'CST  O'dST 

Length  from  neck  to  genital  pore      0*600  — 

Greatest  width  of  head             0*070  0*066 

Greatest  width  of  trunk           0*08r)  0*059 

Width  at  level  of  ventral  seta?            0*047  0*030 

Width  at  level  of  neck-constriction 0*029  0*033 

Length  of  rostrum         0  *026  0  *022 

Length  of  seta?  on  rostrum       0*022  0  '022 

Length  of  hairs  on  trunk          0*037  0*025 

Length  of  ventral  sette,  outer  rows 0*044  0*055 

Number  of  setit?  in  ventral  rows — outer        13  7  +  4 

inner         ...          ...          15  12 


The  two  species,  included  in  this  genus,  differ  considerably 
from  any  of  the  Chietosomatidft!  hitherto  described,  in  that  a 
well  marked  head-swelling  is  absent.  There  is  a  corresponding 
difference  in  the  structure  of  the  pharynx,  which  lacks  the  typical 
pharyngeal  bulbs,  and  is  only  slightly  swollen  posteriorly.  The 
structure  otherwise  is  very  similar  to  that  of  the  Chf^tosomatidie, 
but  the  differences  indicated  seem  to  be  of  sutticient  importance 
to  constitute  a  new  genus  of  this  family. 

Genotype,  iV".  tenax,  n.sp. 

NoTOCH^TOSOMA  TENAX,  g.  et  sp.nov.      (Platcs  xlviii.-xlix.). 
Only  a  few   specimens  have,  so  far,  been   obtained,  all  taken 
from  a  single  locality  in  Port  Jackson.      I  first  found  four  in  the 
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winter  of  1916,  in  material  collected  at  Vaiicluse,  on  the  rocks 
between,  and  just  below  tide-marks.  Since  then,  about  thirty 
worms  of  the  same  species  have  been  obtained  from  the  same  place; 
but  extensive  searches,  in  other  localities,  have  proved  fruitless. 

The  ventral,  adhesive  setje  are  very  powerful,  and  it  is  difficult 
to  dislodge  the  animal  from  its  support,  so  that  I  have  been  al)le 
to  observe  only  five  living  individuals.  These  were  taken  fi-om 
the  concentrated  washings  of  some  thirty  jars  of  fresh  material. 
Two  of  the  worms  were  kept  alive  in  a  crystal-dish,  with  two 
changes  of  sea-water,  for  a  period  of  eight  days,  and  a  third  for 
nine  days.  They  have  the  characteristic,  creeping  mode  of 
locomotion  of  the  Cha'tosomatida?;  and  are  more  easily  distin- 
guishable from  marine  Nematodes  when  alive,  than  after  death. 
When  fixed,  the  general  appearance  of  the  body  so  closely 
resembles  that  of  a  small  Nematode,  that  it  is  only  possible  to 
detect  them  by  means  of  the  minute  setic  on  the  head  and 
ventral  surface. 

The  largest  individuals  attain  a  size  of  l"Omm.,  but  the 
average  size  is  somewhat  less  than  this,  from  0'8  to  0*9  mm. 
Male  and  female  appear  to  be  of  the  same  length.  The  shape 
assumed,  when  fixed,  is  not  constant;  but  the  posterior  third  of 
the  body  is  usually  sti-aight,  while  the  region  in  front  is  more  or 
less  arched  in  a  dorsal  direction.  The  anterior  end  is  only 
slightly  enlarged,  and  is  distinguishable  as  a  head-region  by  its 
curvature,  rather  than  by  any  definite  neck-constriction.  It  is 
usually  more  or  less  bent  in  a  ventral  direction,  but  the  curva- 
ture varies  considerably  in  different  specimens,  as  will  be  seen 
in  the  Plates.  The  cuticle  covering  the  body  is  very  thick,  and, 
from  the  rostrum  to  the  beginning  of  the  tail,  is  transversely 
striated.  There  is  no  special  banded  area  behind  tlie  rostrum, 
the  strife  being  all  broad  and  deep,  of  the  same  thickness  all  over 
the  body,  though  there  is  a  difference  in  character  between  the 
stride  of  the  head-region  and  those  behind,  the  former  overlapping 
one  another,  from  behind  forward,  to  a  much  greater  extent 
than  the  strife  on  the  trunk  (Fig. 53,  cut.).  The  rostrum  (Figs. 48, 
53,  n),  is  short,  0*014  to  O'OlSnnn.  long;  and  the  smooth  cuticle 
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covering  it  is  very  thick,  and  has  a  serrated  anterior  marpjin. 
Beyond  it,  is  a  projection  of  tissue,  0*01 1  mm.  long,  with  .a 
rounded  extremity,  in  the  middle  of  which  the  very  small,  circular 
mouth-opening  (Fig.48,  ??i.)  is  situated.  The  width  of  the  body, 
just  behind  tlie  rostrum,  is  0-040  to  0*050  mm.,  which  decreases, 
at  the  level  of  the  neck-curve,  to  a  width  of  0*033  to  0*037  nun. 
The  length  of  this  anterior,  ventrally  curved  portion  varies,  in 
different  individuals,  from  0*122  to  0*150  mm.  Behind  it,  the 
body  gradually  increases  to  a  widtli,  in  the  male,  of  0*050  to 
0"060mm.,  and,  in  the  female,  in  tlie  region  of  the  genital  organs, 
of  0*070  to  0*096  mm. 


Fig. 48. — Xofochnfo-soma  fenax,  n.sp. 
Lateral  view  of  anterior  extremity;  (  x  630). 

The  tail  (Fig.49,  tl.)  is  narrow,  and  sharply  pointed.  In  the 
male,  it  averages  0*085  mm.  from  anus  to  tip;  in  the  female, 
0*077  mm.  Cuticular  striations  are  absent  from  the  terminal 
portion  (0*040  mm.  long),  and  the  anterior  half  of  this  part  is 
closely  pitted.  A  pair  of  long  hairs  is  inserted  on  its  dcn-sal 
surface,  just  at  its  junction  with  the  striated  area  (Fig.49,  r.h.). 
As  in  the  other  species,  the  anus  is  situated  on  the  mid-ventral 
surface,  close  to  the  posterior  end  (Fig.49,  a).  The  ventral  setw 
are  arranged  in  four  rows,  and  cover  a  length  of  about  one-sixth 
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to  one-fiftli  the  total  length  of  the  body 
0"04o  iiini.  ill  front  of  the 
anus,  and  extend  forward 
for  a  distance,  which 
varies  from  0-092  toO-188 
mm.,  according  to  the  age 
of  the  animal,  and  the 
number  of  seta".  The 
outer  rows  (Figs. 49,  50, 
6».r.)are  laterally  situated, 
separated  by  a  wide  in- 
terval from  the  inner 
rows  (i-r.),  which  are  in- 
serted very  close  together, 
and  in  pairs  anteriorly. 
Further  back,  they  alter- 
nate irregularly,  and  the 
two  rows  are  not  so  clear- 
ly distinguishable.  They 
usually  begin  further  for- 
ward, and  their  sette  are 
much  shorter  than  those 
of  the  outer  rows. 

In  the  male,  the  outer 
rows  are  composed  of 
compound  and  simple 
setiw  alternating  irregu- 
larly, the  simple  setie 
(Fig. 49,  fi.s.),  being  fewer 
in  number,  and  shorter 
tlian  the  compound  (c.s.), 
and  very  slender.      Four 


The  rows  be'nii  about 


Figs.  49,  49( 


or  five,  short,  simple  set«e  continue  the  outer  rows  back  on  either 


'•'Posterior  region  of  trunk.     The  tail-gland  and  penial   setie  are  seen 
in  outline  through  the  body-wall;  (  x  386). 

Fig. 49a. — Compound  seti^  of  ventral  row;  (  x  630). 
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side  of  the  anus.  The  number  varies,  in  the  specimens  examined, 
from  seven  compound  and  five  simple,  to  fifteen  compound  and 
seven  simple  set^e.  In  the  inner  rows,  the  setie  are  all  compound, 
and  vary  in  number  from  10-17. 

In  the  female  (PL  xlix.),  all  the  setfe,  of  both  outer  and  inner 
rows,  are  compound,  and  vary  in  number,  from  nine  in  the  outer 
and  ten  in  the  inner,  to  twenty  in  the  outer  and  twenty-two  in 
the  inner  rows.  All  the  compound  seta?  in  this  species  are  com- 
paratively short  and  stout.      The  proximal    segment  is  hollow; 

while  the  distal  segment  is  very 
broad,  with  two,  curious,  lateral  pro- 
cesses, which  are  very  characteristic 
(Fig. 49a).  In  some  of  the  younger 
specimens,  two,  distinct,  inner  rows 
of  set{«  are  not  fully  developed.  The 
head-seta3  are  not  inserted  on  the 
rostrum,  but  immediately  behind  it, 
on  the  margin  of  the  striated  area 
(Fig. 48,  d.s.).  They  are  ari-anged  in 
a  semicircle  on  the  dorsal  side  of  the 
head;  and,  in  most  adult  worms  ex- 
amined, are  eight  in  number,  forming 
two  rows  of  four  each.  But,  in  one 
female  specimen,  there  is  a  third  row 
of  two  behind  the  other  rows,  the  two 
being  inserted  in  a  line  with  the 
middle    two    of    the    rows    in    front. 


or. 


Ficr.oO 


tenax. 


L.S.throiigh  cuticle,  and  bases    {Several  young    specimens    have  only 

of  ventral  setas;  (  x  830).  r.  »  ,  . ,  i         n        ,     . 

one  row  oi  tour  seta?,  with  a  fine  hair 

inserted  close  to  the  outer  mai-gin  of  each.  In  one  case,  a  second 
row  appears  to  be  just  in  process  of  foi'mation,  in  front  of  that 
which  is  fully  developed.  In  specimens  deeply  stained  with 
hiematoxylin,  a  small,  jointed,  distal  segment  is  clearly  discerni- 
ble on  each  seta,  the  only  case  in  which  I  have  been  able  to  dis- 
tinguish this;  though,  in  the  other  species  examined,  I  have 
thought  it  probable  that  the    head-setae,  as  well  as  the  ventral 
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setae,  were  compound.  The  distal  segment  is  much  smaller  than 
in  the  case  of  the  ventral  setae,  and  can  be  seen  only  with  the  aid 
of  an  oil  immersion  lens.  The  setae  are  hollow,  and  slightly 
swollen  at  the  base.  They  are  bent  forward,  arching  over  the 
rostrum,  but  do  not  reach  quite  to  the  anterior  margin. 

The  trunk-hairs  (Fig. 4 9,  t.h.)  are  short  and  slender,  not  more 
than  0'012  nnn.  long,  and  are  not  swollen  at  the  base.  They 
are  arranged  in  eight  longitudinal  rows,  the  two  rows  on  each 
surface,  dorsal,  ventral,  and  lateral,  being  situated  close  together. 
Each  hair  is  inserted  in  a  pit-like  depression  in  the  cuticle,  from 
the  base  of  which,  a  fine  canal  runs  inward  to  the  inner  body-wall 
(Fig.51,  t.h.).     The  rows  extend  over  the  rostrum  to  the  serrated 


margin  of  the  cuticle,  where 
the  terminal  hairs  form  a 
circle  surrounding  the  pro- 
minence on  which  the  mouth 
is  situated  (rig.48).  The  hairs  ^'^^^ 
become  longer  towards  the 
anterior  end  (0*022  mm.),  and 
are  especially  long  on  the 
rostrum,  where  there  are  three 
strong  hairs  in  each  row. 
Those  on  the  ventral  side  of 
the  rostrum  are  nearly  as  stout 
as  the  dorsal  setae,  so  that, 
under  low  magnification,  they 
give  the  appearance  of  a  cir- 
cular fringe  of  stout  hairs  sur- 
rounding the  anterior  end. 


TW.d. 


mb 
S.c 


m.b. 


Fiy.31 


Fig.  51. — X.  tenax. 

Transverse  section  through  anterior 

region  of  trunk;  (  x  950). 


The  ventral  rows  of  trunk  hairs  are 
continuous  with  the  rows  of  ventral  setae.  The  lateral  grooves 
(Fig. 48,  l.o.)  lie  between  the  two  lateral  rows  of  hairs  on  each 
side  of  the  rostrum.  They  are  large,  and  horseshoe-shaped  or 
hook-shaped,  with  the  open  end  directed  posteriorly. 

On  account  of  the  toughness  of  the  cuticle,  satisfactory  longi- 
tudinal sections  are  difficult  to  obtain,  but  some  transverse  sections 
show  the  internal  structure  fairly  well.     The  thick  cuticle  (Fig.51, 
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c?(^.)  seems  to  consist  of  several  concentric  ]ainin{i3.  AVithin  it,  is 
a  fine,  structureless  layer  of  uniform  thickness,  below  which  is  a 
very  irregular  layer,  which  ai3pears  deep  brownish-yellow  in  all 
sections  w^iich  are  double-stained  with  Erlich-hsematoxylin  and 
eosin.      In  places,  this  projects  into  the  body-cavity,  in  the  form 

of  thickenings,  which  have 
no     regular     arrangement 
cut.    (Fig. 52,  S.C.).       Extending 
along  the  inner  surface  of 
int.   ^^^®   body-wall   throughout 
its   length,   from    pharynx 
to    anus,  are  four  equally 
si^aced   ridges  of  mesoder- 
mal   tissue    (Figs.  51,  52, 
ni.h.).       Just    behind     the 
pharynx,    these    are    very 
prominent,   and  consist  of 
a  loose,    vacuolated   tissue 
In 


S.C." 


l.m>.b. 


Fig. 52. — X.  fena.v. 

T.fS.  through  posterior  region  of  trunk 

{  X  950). 


containing  large  nuclei, 
the  mid-region,  the  ridges 


are  barely  distinguishable, 
but,  towards  the  posterior  end,  they  again  become  very  promi- 
nent, especially  the  two  lateral  ridges,  which  are  here  very  large, 
and  enclose  large  spaces  which,  in  places,  are  almost  filled-out 
with  fine  granules,  staining  a  deep  pink  with  eosin. 

The  body-wall  encloses  a  coelomic  cavity  (Figs. 51,  52,  c(d.), 
which  is  extensive  in  the  anterior  region  of  the  trunk,  but, 
further  back,  becomes  nearly  filled   up  by  the  alimentary  canal 


and  genital  organs. 


The  alimentary  canal  extends  straight  through  the  body,  from 
mouth  to  anus.  The  mouth  leads  into  a  muscular  pharynx, 
which  is  elongated  and  slender  (Fig. 53,  ^.>/«.).  The  j^osterior  end 
is  slightly  enlarged,  but  there  is  no  definite  bulb.  Its  walls  are 
one  cell  thick,  the  cells  being  few  in  number,  and  very  large,  with 
a  large  nucleus  in  each.  Round  its  anterior  end,  is  a  group  of 
elongated,  slender,  yellowish  bodies,  which  seem  to  open  into  the 
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moutli-cavity.  They  are  probably  digestive  glands  (Fig.53,c7.c//.). 
The  pliarynx  is  separated  fi'om  the  remainder  of  the  alimentary 
canal  by  a  sharp  constriction.  Behind  tliis,  the  canal  soon 
widens  out  into  a  thin-walled  tube  (Fig. 51,  r^.)  formed  of  a  single 
layer  of  large  cells,  from  fi^e  to  ten  in  cross-section,  bounded 
internally  by  a  fairly  thick  wall,  apparently  composed  of  cuticle. 
In  side-view,  the  cells  are  pentagonal  in  shape,  and  ver}'  large. 
In  the  mid-region  of  the  body,  the  alimentary  canal  becomes 
narrower,  and  lies  dorsal  to  the  genital  organs  (Fig.55,  int.).  At 
the  level  of  the  ^'entral  setie,  it  again  widens  (Fig.52,  inf.),  and 
its  inner  wall  is  thickened.  Posteriorly,  the  intestine  passes  into 
a  wide  rectum  (Fig.56,  re.)  with  thin  walls  of  cuticle,  wdiich  opens 
on  the  ventral  surface  by  a  narrow,  transverse  slit,  the  anal 
aperture  {a.). 


cut 


Fi^.Sj.      M 


Fig. 53. — X  tenax. 
Sagittal,  longitudinal  section  through  antericjr  end;  (  x  830). 

A  group  of  finely  granular,  somewhat  pear-shaped  bodies  lies 
above  the  posterior  end  of  the  pharynx  (Fig. 53,  yls.).  From  each 
of  these,  one  or  more  strands  run  forward  towards  the  anterior 
end.  It  is  not  possible,  in  any  of  the  specimens  examined,  to 
trace  them  to  their  termination;  but  it  seems  evident  that  they 
end  in  the  bases  of  the  dorsal  seta3,  and  that  the  l)odiesare  glands 
supplying  the  set?e  with  some  sort  of  fluid.. 
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Lying  in  the  mesodermal  tissue,  just  below  the  ventral  setae, 
there  are,  in  addition,  several  rows  of  block -like,  granular  masses 
(Fig. 56,  b.m.),  similar  to  those  de- 
scribed in  Ch.  haswelli.  They  cor- 
respond fairly  closely  with  the  posi- 


Figs. 54,  55.— ^V  ttnax,  9  *  Fig. 56.     X.  tenax,  9  .t 

tion  of  the  setfe,  though  they  are  fewer  in   number,  as   a   rule. 
They  do  not  appear  to  communicate  directly  with  the  setae,  and 

*  T.S.  through  genital  region;  (  x  630).      Fig. 54.  — Section   through  an- 
terior ovary.     Fig.  55. — Section  through  9  genital  aperture,  and  uterus, 
t  Posterior  end,  as  seen  in  longitudinal  section;  (  x  550). 
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I  have  not  been  able  to  determine  their  exact  nature,  but  they 
evidently  bear  some  relation  to  the  setie,  and  are  probably 
glandular.  A  large  and  prominent  tail-gland  {t.y.)  lies  dorsal  to 
the  rectum.  From  this,  a  narrow  duct,  with  very  definite  walls, 
runs  backward  to  open  by  a  prominent  pore,  situated  at  the 
posterior  extremity  of  the  tail.  In  several  specimens,  clear, 
oval  drops  may  be  seen  lying  in  the  duct. 

The  male  genital  apparatus  (PI.  xlviii.,  t.)  consists  of  a  single, 
straight  cord  running  through  the  body-cavity  ventral  to  the 
alimentary  canal.  It  begins  towards  the  anterior  end,  and 
appears  to  open  posteriorly  into  the  rectum.  Its  anterior  end 
consists  of  a  solid  mass  of  oval  sex- cells  in  two  or  three  closely 
packed  rows.  Further  back,  the  sperms  become  gradually  differ- 
entiated, and  lie  free  in  a  wide  tube,  which  passes  abruptly, 
about  the  middle  of  the  body,  into  a  thick-walled  passage,  ap- 
parently filled  with  a  solid,  granular  matter.  There  are  two, 
equal,  penial  setae  (Fig.49,  ^>.s.)  lying  dorsal  to  the  rectum.  Each 
is  a  long,  slender,  curved  rod,  with  an  expanded,  flattened, 
proximal  end. 

The  reproductive  organs  of  the  female  (PI.  xlix.)  consist  of  two 
ovaries,  anterior  and  posterior  {a.ov.^  p.ov.)  which  are  connected 
by  a  wide,  median  uterus.  The  latter  opens  on  the  ventral 
surface,  in  front  of  the  middle  of  the  body,  by  a  wide,  transverse 
slit,  with  thick  walls.  The  ovaries  are  straight,  fairly  elongated, 
and  broadly  spindle-shaped.  Towards  the  uterus,  each  becomes 
divided  into  a  single  row  of  long,  narrow  cells,  cut  off  in  a  trans- 
verse direction  across  it.  It  narrows  as  it  approaches  the  uterus, 
and  is  here  sharply  pointed,  the  contained  cells  being  smaller  and 
more  numerous.  The  uterus  forms  a  receptaculum  seminis 
which,  in  most  specimens  examined,  contains  sperms.  None  of 
the  specimens  examined  contained  ripe  ova,  and  the  development 
has  not  been  followed  out. 

Type-specimens,  Nos.  W,  456,  457;  in  the  Australian 
Museum,  Sydney. 
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Xotochti'tomma  tenax,  gen.  et  sp.nov 

Total  length  

Length  fi'om  anterior  end  to  neck -curve 
Length  of  trunk  covered  bj'  rows  of  setne 
Lengtli  from  tip  of  tail  to  anterior  end  of 

of  seta-... 
Length  from  tip  of  tail  to  anus  ... 
Length  of  tail 

Greatest  width  at  anterior  end  ... 
Width  at  neck-curve 
Greatest  width  of  trunk  ... 
Width  at  level  of  ventral  setK    ... 
Width  at  beginning  of  smooth  tail-part 
Length  of  rostrum 
Length  of  setx"  on  rostrum 
Length  of  hairs  on  head   ... 
Length  of  hairs  on  trunk ... 
Length  of  ventral  setre,  outer  rows 
Length  of  ventral  setae,  inner  rows 
Number  of  setoe  in  ventral  rows,  outer... 

Number  of  setce  in  ventral  rows,  inner... 

Length  of  penial  setct 

Length  from  anterior  end  to  genital  pore 


Measurements 

in  mms. 

9 

6 

lt)56 

1-056 

0-129 

0-140 

0-188 

0-133 

vs 

0-828 

0-284 

0  092 

0  103 

0  044 

0  044 

0  048 

0-O48 

0-037 

0  037 

0-074 

0  070 

0  040 

0-051 

0014 

0-014 

0  025 

0  025 

0  022 

0  023 

0  022 

0  025 

0-011 

0-018 

0  022 

0-02fi 

0-015 

0-015 

18 

8  compound  \ 
7  simple        j 

21 

14  eompounc 

— 

0  050 

0-432 


NoTOCH^TOSOMA  CRYPTOCEPHALUM,  gen.  et  sp.nov.     (Plate  1.). 

In  the  same  material  from  Yaiicluse,  Port  Jackson,  in  wliich 
specimens  of  JS^.  tenax  were  obtained,  I  found  a  single  male 
individual  of  another  species,  which  very  closely  resembles  it  in 
general  form.  There  is  a  total  absence  of  a  head-demarcation, 
and,  in  shape,  the  worm  looks  very  like  a  Nematode  (Plate  1.).  It 
is  elongated  and  cylindrical,  1*056  mm.  long,  and  tapers  gradu- 
ally towards  each  end.  The  anterior  end  is  rounded;  the  posterior 
end  terminates  in  a  sharply  pointed  tail. 

Four  rows  of  ventral,  locomotor  sette (Text-fig. 5 7)  are  present, 
beginning  0*048  mm.  in  front  of  the  anus.  The  body  is  broken 
in  the  region  of  the  seti\3,  st)  that  the  number  of  the  setse  and 
the  length  of  the  body  covered  by  them,  cannot  be  determined 
with  accuracy;  but  there  are  about  seven  compound  seta3  in  each 
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outer  row  (o.r.),  and  eiglit  in  each  inner  row  (i.r.,  i.r .);  and  tlie 
length  of  the  rows  is  about  0'148  mm.     The  setae  are  short,  the 

inner     shorter     than     the 
outer.       They  measure  re- 
spectively 0'015  mm.,   and 
0-026  mm.       They  are  all 
rather   slender,    and   tapei- 
distally.   The  end-segments 
are    small    and    expanded, 
with     two,    small,     lateral 
„ .        -.y  processes. 
-V.r        -^^9   '^  '        The  cuticle  covering  the 
U  body  is  much  thicker  than 

Fig.oT.— X.  cryytoctplmhim,  n.sp.  »i    any    othei'    species    ex- 

Trunk  in  region  of  ventral  setae,  showing  amined  from  New  South 
the  character  of  the  striations  on  cuticle,  AVales'  and  the  transverse 
and  the  arrangement  of  the  set.ne;  (  x  650).     ^^^^^  ^^.^  ,,^j,^,  x^vO'^A,  with 

fairly  wide  intervals  between  them  (Fig.  57).  They  number 
about  200,  and  are  of  the  same  character  and  size  all  over  the 
body. 


Fig. .")S.  — y.  i-ryptoctphalum. 
Lateral  view  of  anterior  end;  (  x  860). 

The  smooth  rostrum  (Text-fig. 58,  r.)  at  the  anterior  end  is 
0 "OSS  mm.  long.  It  bears  two  rows,  each  of  four  dorsal  set;e(f/.,s\), 
about  midway  between  the   beginning  of  the  striated  area  and 
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the  anterior  extremity.  They  are  comparatively  short,  0-015 
mm.,  and  do  not  extend  over  the  anterior  margin  of  the  rostrum. 
There  are  no  hairs  or  setpe  on  the  posterior  portion  of  the 
rostrum,  but  several  rows  of  hairs  lying  ventrad  of  the  dorsal 
seta?,  which  are  almost  as  stout  and  as  long  as  the  setae,  are  on 
a  level  with  them,  and  are  arranged  in  an  exactly  similar  way. 
The  hairs  on  the  trunk  are  fine  and  short,  not  more  than  0-007 
mm.  long,  and  are  quite  inconspicuous. 

The  lateral  grooves  on  the  rostrum  (l.o.)  are  in  the  shape  of  a 
strongly  curved  spiral,  with  the  opening  turned  towards  the 
dorsal  seta\ 

The  anus  is  a  transverse  slit,  0*140  mm.  from  the  tip  of  the 
tail  (Text-fig. 59,  a).  It  is  surrounded  by  an  oval,  flattened  patch 
of  cuticle,  which  is  finely  pitted.  Just  behind  it,  two  stout  hairs 
are  inserted,  and  bend  over  towards  it. 


Fig.  59. — X.  cryptocephalum,  6  . 
Posterior  end;  the  penial  set?e  are  seen  througli  the  body- wall;  (  x  480). 

The  shape  of  the  tail  is  peculiar.  It  is  0-066  mm.  long,  slender, 
and  sharply  pointed.  The  cuticle  covering  it  is  finely  pitted  for 
two-thirds  of  the  distance  to  the  tip,  and,  on  the  ventral  side,  it 
is  raised  into  six  sharp  ridges  or  serrations,  which  give  it  the 
appearance  of  a  saw  (Text-fig. 59,  ^/.).  About  midway  along  its 
ventral  surface,  there  are  two  hairs  inserted  close  together. 

The  cuticle  is  so  thick  that  it  is  almost  impossible  to  make  out 
any  deta^ils  of  the  internal  structure. 

The  alimentary   canal  (Plate  1.,  r^.,  i/^/.)   is  a  tube  continuous 
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from  the  mouth,  at  the  anterior,  to  the  arms,  near  tlie  posterioi- 
end,  but  the  structure  of  its  walls  is  not  visible.  The  pharynx 
{ph.)  is  slender,  with  a  slight  enlargement  at  its  posterior  end. 

The  male  genital  apparatus  {t.,  v.s.)  is  just  visible  in  outline, 
and  appears  to  be  very  similar  in  structure  to  that  of  the  other 
species  described.  Two,  equal,  penial  sette  are  present  (Text-fig. 
59, />.*•.).  They  are  0'066  mm.  long,  and  are  very  slender,  and 
strongly  curved,  with  enlarged,  proximal  ends. 

Type-specimen,    No.  W,   458;  in   the   Australian   Museum, 
Sydney. 
Xotochd'fosoma  crypiocephahim,  gen.  et  sp.nov.      Measurements  in  mnis. 

6 

Total  length 1  -QoG 

Length  of  rost rum 0  'OSS 

Width  behind  rostrum         ...  ...  ...  ...  O'052 

Width  of  narrowest  part  behind  anterior  end  (r048 

(Greatest  width  of  trunk     ...  ...  ...  ...  ()'()66 

Width  in  region  of  ventral  sette    ...  ...  ...  0*048 

Width  at  beginning  of  tail...  ...  ...  ...  (rdl,") 

Length  from  tip  of  tail  to  anus      ...  ...  ...  0'140 

Length  of  tail  0-066 

Length  from  anus  to  rows  of  ventral  setie  ...  0*048 

Length  of  body  covered  by  ventral  seti>?...  ...  0*148 

. Length  of  bod3^-liairs  ...  ...  ...  ...  0*007 

Length  of  dorsal  seta^  ...  ...  ...  ...  0  *01  o 

Length  of  hairs  on  rostrum  ...  ...  ...  O'Oll 

Length  of  penial  setie  ...  ...  ...  ...  0*066 

Length  of  ventral  setse,  outer  rows  ...  ...  (rO'iO 

Length  of  ventral  set;e,  iinier  rows  ...  ...  0*015 

Key  to  the  Genera  of  the  Family  CluHosoDiatida',. 

a.  Head -swelling  well  developed,  and  well  marked  off  from  the 
trunk  by  neck-constriction;  pharynx  enlarged  in  liead- 
region  to  form  one  or  more  bulbs  Cii.^iTOSow a 

aa.  No  well  developed  head-swelling,  and  no  definite  neck-con- 
striction; pharjmx  not  enlarged  in  head  to  form  bulbs 

NOTOCH.^TOSOM A. 

Key  to  the  Sj^ecies  of  the  Genus  Ch(Hfosotna. 
a.  Not  more  than  two  rows  of  ventral  sette. 

/) .  \Vithout  head-setcC C.  op/iioccphalum . 

bh.  With  head-seta^. 
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c .  Setfi?  of  ventral  rows  compound    C.  dapartdii. 

cc.  Settt  of  ventral  rows  simple,  and  very  delicate... 6'.  macrocepha/um. 
aa.  More  than  two  rows  of  ventral  seta". 
d.  With  three  rows  of  ventral  seta^. 

e.  Inadequatelj^  described  species C.  [ir<i^nkiudiciim. 

ee.  Recoij;nisable  species. 
f.  Rostrum   short  and   strai^^ht;    head-seta^    poorly  developed, 

and  not  hook-like C.  trixtlcocheta. 

ff.  Rostrum  very  long  and  sharplj'  bent  in  a  ventral  direction; 

head-setje  well-developed  and  hook-like   C.  loiKjirosfrum. 

dd.  With  four  rows  of  ventral  seta?. 

g.  With  a  conspicuous  band  of  transverse  stride  behind  rostrum. 
h.  With  onlj^  one  roM'  of  dorsal  head-seta?;  rostrum  provided 

with  spines C.  spinosum. 

hh.  "With  more  than  one  row  of  dorsal  head-seta?;  rostrum  not 
provided  with  spines. 
/.  With  two  row^s  of  dorsal  head-setae;  trunk-hairs  arranged 

in  eight  longitudinal  rows       C.  ha-sirtlli. 

n.  With  three  rows  of  dorsal  head-seta;  trunk-hairs  arranged 

in  six  longitudinal  rows C.  hiheniicnm . 

gg.  Without  a  conspicuous  band  of  transverse  stria?  behind  rostrum. 
/.  With   three  rows  of  dorsal  head-sette;  rows  of  trunk-setw 

very  long,  extending  halfway  vip  trunk C.  falcutum. 

Key  to  the  Species  of  the  Genus  XotocJuetoi^otna. 
a.  Dorsal  head-set;e  not  inserted  on  rostrum;  tail  not  serrated  .  X.  tenax. 
aa.  Dorsal  head-sette  inserted  on  rostrum;  tail  serrated  along  ventral 

surface X.  cryjAoa^phaliim. 

All  tlie  figures,  for  both  Plates  and  Text-figures,  were  drawn 
with  tlie  lielp  of  the  camera  lucicla,  the  finished  drawings  being- 
prepared  by  Mr.  F.  AV.  Aitkins,  of  the  Technical  High  School, 
Sydney. 
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EXPLANATION  OF  PLATES  XLIV.-L. 

Befereace  fetters. — a.,  Anus — a.o.,  Swollen  anterior  end  of  resophagus  in 
head — «. or..  Anterior  ovary — a. ph.,  Anterior  pharyngeal  bulb — h.,  Banded 
area  on  head — h.77i. ,  Block-masses  of  granular  tissue  below  ventral  seta; — c.s. , 
Compound  seta  of  outer  row  of  ventral  seta; — coe^.,C<Telome — cm^.  Cuticle — 
rf.,'*., Dorsal  locomotor  seta; — c?.w./>., Dorsal,  longitudinal,  mesodermal  band 
— e.h.,  End-hairs — 9  ,  ff.p.,  Female  genital  aperture — f/L,  Glands  lying 
above  pharynx — hd.,  Head — h.h..  Head-hairs — int.,  Intestine  -/./*.,  Inner 
roAv  of  ventral  setae — i.r'..  Second  inner  row  of  ventral  set* — Lo.,  Lateral 
sense-organ — vi..  Mouth — nk,  Neck — n.o..  Swollen  anterior  end  of  (eso- 
phagus in  neck — o.r..  Outer  row  of  ventral  sette — a\,  (Esophagus — ph., 
Pharynx — p. or..  Posterior  ovary — p.r..  Postanal  portion  of  outer  row  of 
ventral  setai — p. ph.,  Posterior  pharyngeal  bulb — p.^.,  Penial  sette — r.. 
Rostrum — re.  Rectum — -s-.,  Simple  setag  in  front  of  inner  rows  of  ventral 
seta; — s.c.  Subcuticular  layer  of  body-wall — s.s..  Simple  seta  of  outer  row 
of  ventral  setse — sp.,  Sperms  in  uterus — t..  Testes — t.h..  Trunk-hairs — 
t.li'..  Short  trunk-hairs  between  the  long  hairs  tL,  Tail — t.tj.,  Tail-gland — 
ut.,  Uterus — r.//t. 6.,  Ventral,  longitudinal,  mesodermal  band — r.^-.,  Vesicula 
seminalis. 

Plate  xliv. — Chfvtosoma  falcatum,  sp.n.,    6  . 
Fig.  1 ;—  Side-view  of  a  whole  mount,  (  x  240),  with  the  cuticle  drawn  in  (nit- 
line  onlj^,  in  order  to  show  the  position  of  the  internal  organs,  the 
structure  of  which  is  only  faintly  discernible  through   the  thick 
bodj'-wall. 
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Fit,',  lr^ — Latero-ventral  view  of  the  posterior  end  of  a  male  specimen, 
siiowing  the  arrangement  of  the  four  rows  of  ventral  setie,  and  the 
character  of  the  striated  cuticle;  (  x  520). 

Plate  xlv. — -Ch.  falcatum,  sp.n.,    ?. 
Fig. 2. — 8ide-view  of  a  whole   mount;  (x240).      The  structure  of  the  in- 
ternal organs  is  not  clearly  visible  through  the  thick  cuticle. 
Fig.2a. — Posterior  end  of  a  female  specimen,  seen  from   the  side;  (  x  520). 
Fig. 2/). — A  compound  seta;  (  x  about  2000). 

Plate  xlvi. — Ch.  hasiceUi,  sp.n.,    J  . 
Surface- view,  from  the  side,  of  a  whole  male  specimen;  (  x  240).     The  verj' 
fine  striations  on  the  cuticle  are  only  indicated  in  places. 

Plate  xlvii. — Ch.  hasiceUi,  sp.n.,    ?  ;  (  x  240). 

Fig.  4rt ,  — Sagittal,  longitudinal  section  through  anterior  and  middle  region 
of  body,  showing  alimentary  and  genital  systems.  The  bod3^-wall 
has  been  crushed  out  of  its  normal  position  during  the  process  of 
embedding  and  section-cutting,  so  that  the  ctelome  is  almost  ob- 
obliterated,  and  the  section  is  narrower  than  the  true  width  oi  the 
animal.  The  posterior  end  is  cut  out,  and  hairs  and  other  delicate 
external  structures  do  not  show  in  a  mount  in  Cana  1 '  balsam. 

Fig. 4/). — Whole  mount  of  an  immature  specimen,  with  only  a  single  row 
of  dorsal  seta?,  and  three  pairs  of  ventral  setffi. 

Fig. 4c. — Anterior  end  of  specimen  shown  in  Fig.46. 

Plate  xlviii. — Notodui'tosoma  tenax,  gen.  et  sp.n.,    i  . 
Side-view  of  a  whole  mount,  (  x  240),  showing  the  character  of  the  thick, 
striated  cuticle,  and  other  external  features.      The  sharp  curvatuie 
at  the  anterior  end  is  more  pronounced  in  this  specimen  than  is 
usually  the  case.     Plate  xlix.  shows  the  more  normal  curvature. 

Plate  xlix. — A",  tenax,  n.sp.,    ?  ;  (  x  240). 
Side-view  of  a  whole  mount,  with  the  cuticle  drawn  onl^'  in  outline,  and 
the  internal  structure  shown. 

Plate  1. — X.  cryptocephalum,  n.sp.,    i  . 
A  whole  mount,  (  x  240).     The  posterior  end  was  broken  oti' during  mount- 
ing, and  is  shown  separated  from  the  rest  of  the  body.     The  strong, 
broadly  ringed  cuticle  does  not  permit  of  a  clear  view  of  the  internal 
structure. 
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Introduction. 

Although  cows'  milk  has  been  used  by  man  as  a  food  so  long, 
only  during  the  last  fifty  years  have  precise  methods  been  devel- 
oped for  the  determination  of  its  quality. 

The  keeping  of  herds  is  one  of  the  most  ancient  of  human  indus- 
tries, and  the  forerunner  of  the  dairy  farmer  must  soon  have 
noticed  that  the  milk  obtained  from  different  cows  differed  in 
quality.  The  differences  first  observed  were,  no  doubt,  merely  dif- 
ferences of  taste;  their  detection  arose  directly  from  the  evidence 
of  the  senses.  But  later,  when  the  arts  of  cheese-  and  butter- 
making  were  acquired,  arts  which  are  themselves  older  than  any 
human  record,  differences  in  the  amounts  of  these  products 
obtained  from  different  samples  of  milk  must  have  made  them- 
selves apparent.     Rich  milk  was  distinguished  from  poor;  and  so 
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the  first  knowledge  of  the  quantitative  variation  of  the  composition 
of  cows'  milk  was  obtained. 

Towards  the  end  of  the  eighteenth  century,  man's  attention 
began  to  turn  seriously  to  the  quantitative  investigation  of  the 
composition  of  substances;  and,  during  that  period,  Parmentier 
and  Deyeux  (1790)  published  their  quantitative  analyses  of  cows' 
milk,  wliich  are  among  the  first  recorded.  By  that  time,  a  fairly 
complete  knowledge  of  the  qualitative  composition  had  already 
been  acquired.  As  early  as  1615,  Bartoletti  had  shown  that  milk 
contains  a  sugar,  in  addition  to  fat  and  the  cheese-forming  sub- 
stance known  even  then. 

The  first  quantitative  analyses  of  milk  were,  no  doubt,  of  purely 
scientific  interest,  but,  as  the  dairying  industry  has  grown,  and  the 
output  of  its  products  has  increased,  the  demand  for  precise 
methods  for  determining  the  value  of  these  products  has  become 
more  insistent.  For  milk  is  the  most  easily  adulterated  of  foods. 
Its  bulk  may  be  increased  by  the  mere  addition  of  water,  and  the 
unscrupulous  milk-vendor  has  been  only  too  ready  to  avail  himself 
of  this  simple  method  of  adding  to  his  profits.  lii  all  civilised 
countries,  therefore,  administrative  bodies  have  been  appointed 
to  control  the  sale  of  milk  and  of  other  foods.  On  the 
recommendation  of  these  bodies,  standards  are  fixed  by 
law  from  time  to  time.  To  these  standards  all  milk 
produced  for  sale  is  required  to  conform.  The  standards 
vary  in  different  countries,  and  in  different  districts  of  the 
same  country.  They  were  primarily  devised  for  the  detection 
of  the  addition  of  water  to  milk,  and  generally  consist  of  state- 
ments of  the  percentage  values  of  certain  constituents,  fat,  solids 
not  fat,  and  total  solids,  below  which  the  values  in  the  milk  sold 
may  not  fall.  The  addition  of  substances  foreign  to  the  milk  to 
preserve  it  is  also  forbidden,  and,  recently,  a  certain  value  of  the 
freezing  point  has  been  added  to  the  standards  required  in  some 
districts. 

As  a  result  of  these  regulations,  the  chemical  examination  of 
milk  lias  become  a  daily  necessity,  and,  in  the  last  quarter  of  a 
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century,  an  enormous  number  of  analyses  has  been  carried  out, 
both  by  the  authorities  responsible  for  the  control  of  the  food- 
supply,  and  by  the  producers  who  wish  to  know  the  value  of  their 
product. 

The  standards  set  by  the  authorities  were  considered  by  them  to 
he  such  as  would  be  complied  with  by  any  normal,  unadulterated 
milk.  These  standards,  of  course,  were  based  on  extensive  series 
of  investigations,  and,  for  a  time,  all  milk  not  complying  with  the 
standards  was  regarded  as  adulterated.  Those  engaged  in  the 
dairying  mdustry,  however,  soon  found  that,  even  under  normal 
conditions,  the  composition  of  cows'  milk  sometimes  varied  between 
wider  limits  than  those  prescribed  by  the  standards.  This  fact  has 
been  somewhat  tardily  recognised,  in  some  cases,  by  the  authorities 
controlling  the  sale  of  foods,  but  a  distinction  is  now  made  in  most 
countries,  between  the  sale  of  adulterated  or  pathological  milk,  and 
the  sale  of  milk  which  may  be  simply  below  standard  in  some  of 
its  constituents. 

The  question  whether  milk  lias  been  adulterated  with  water,  or 
is  naturally  deficient  in  solids,  is  one  which  is  extre.nely  difficult  to 
settle  by  chemical  means  alone.  The  early  investigations  of  Beck- 
mann  (1894),  Winter  (1895),  Carlinfanti  (1897),  and  others,  on 
the  freezing  point  of  milk  showed  that,  in  the  measurement  of  this 
property,  lay  a  convenient  means  of  detecting  the  addition  of 
water.  They  showed  that  the  freezing  point  of  milk  remains 
extremely  constant,  no  matter  liow  the  composition  may  vary.  The 
work  of  subsequent  investigators,  notably  that  of  Brownlie 
Henderson  and  Meston  (1913,  1914),  in  Queensland,  has  con- 
firmed and  extended  these  results.  This  method,  however,  does  not 
detect  the  addition  of  solutions  which  do  not  alter  the  osmotic 
pressure  of  the  milk. 

The  relatively  large  variations  to  which  the  composition  of  nor- 
mal cows'  milk  is  subject,  and  the  consequent  fluctuations  in  its 
butter-value,  have  induced  dairy  farmers  to  carry  out  numerous 
investigations  with  the  object  of  determining  the  cause  of  the 
variations.     The  possession  of  this  knowledge  would  be  of  use  in 
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suggesting  means  by  which  the  variation  might  be  controlled  and 
made  to  proceed  in  a  desired  direction,  or,  at  least,  predicted.  The 
researches  which  were  luidertaken  to  acquire  this  information  were 
at  first  confined  almost  entirely  to  determinations  of  the  amounts  of 
butter-fat  yielded  by  cows. 

The  two  outstanding  factors  which  have  been  recognised  to  play 
the  chief  parts  in  determining  the  amount  of  fat  which  a  cow  yields 
in  its  milk  are,  firstly,  the  breed  and  individual  peculiarities  of  the 
animal;  and,  secondly,  the  method  of  milking.  The  factors  were 
recognised  vaguely  before  any  quantitative  work  was  done  on  the 
subject,  and  the  investigations  so  far  carried  out  have  doi^  little 
more  than  confirmed  and  made  precise  the  prevailing  impression. 
Unfortunately,  the  investigators  have  concerned  themselves  chiefly 
with  the  output  of  herds,  and  not  of  single  cows.  For  the  herd  is 
the  commercial  unit:  it  is  the  mixed  milk  from  his  herd  that  a 
dairyman  usually  sells. 

Certain  breeds  of  cow,  such  as  the  Jersey,  habitually  yield  a  milk 
which  is  rich  in  fat,  while  other  breeds,  such  as  the  Holstein,  give 
a  more  copious  flow  of  a  poorer  milk.  It  has  been  pointed  out  by 
von  Wendt  (1903),  that  cows  yielding  a  rich  milk  are,  in  general, 
small.  Their  calves  will,  therefore,  lose  heat  more  rapidly  in  pro- 
portion to  their  weight  than  the  calves  of  larger  animals,  and  will 
require  a  relatively  greater  supply  of  heat-producing  material  in 
their  food.  Conversely,  the  larger  breeds  of  cows  produce  a  greater 
quantity  of  milk  poorer  in  fat,  since  their  larger  offspring  require 
more  nutritive  material,  but  do  not  lose  heat  so  rapidly,  in  propor- 
tion to  their  weight,  as  those  of  the  smaller  animals. 

Although  the  breed  of  a  cow  is,  for  practical  purposes,  the  most 
important  factor  determining  the  quality  of  its  milk,  since  herds 
are  usually  dealt  with,  it  must  be  remembered  that  the  individual 
peculiarities  of  an  animal  are  of  even  more  fundamental  import- 
ance. The  formation  of  a  breed  is,  after  all,  only  a  means  adopted 
to  perpetuate  the  qualities  of  certain  individuals,  which  are 
superior  in  some  way  to  their  fellows,  either  in  their  suitability  to 
environment,  as  in  the  natural  breeds,  or  in  their  economic  value, 
as  in  the  breeds  produced  by  human  selection. 
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The  breed  and  individuality  of  a  cow  are  thus  tlie  principal 
factors  determining'  its  total  output  of  milk  from  day  to  day. 
But  the  amount  and  quality  of  a  sample  of  milk,  obtained  from  a 
cow  at  any  particular  time,  are  subject  to  great  variations,  and 
these  variations  are  dependent  on  the  manner  in  which  the  cow  is 
milked.  It  is  obvious  that,  if  a  cow  yields  a  certain  amount  of 
milk  per  diem^  the  more  frequently  it  is  milked,  the  smaller  will  be 
the  quantity  obtained  at  each  milking;  for  it  has  been  shown,  that 
the  number  of  milkings  j^er  diem  only  slightly  affects  the  total 
yield  (Lalim  and  Grande,  1913).  The  amount  of  milk  which  is 
obtained  at  a  milking  is  proportional  to  the  period  which  has 
elapsed  since  the  last  milking. 

The  quality  of  milk  is  also  profoundly  affected  by  the  stage  of 
milking  at  which  the  sample  is  collected.  This  fact  was  known  to 
Peligot  (1836),  who  showed  that  the  milk  first  drawn  from  the 
udder  is  considerably  poorer  in  fat  than  the  last  portions  of  a 
milking.  Numerous  subsequent  investigations  have  confirmed  this 
observation,  and  the  work  on  the  subject  was  reviewed  and 
extended  by  Ackermann  in  1913,  and  again  by  Isaachsen,  Lalim, 
and  Grande  in  1913.  The  first  portion.s  of  a  milking  may  contain 
less  than  1%  of  fat,  while  the  last  portions  contain  more  than 
.10%. 

The  quality  of  the  milk  obtained  is  affected  in  the  opposite 
direction  to  the  quantity  by  the  periods  which  elapse  between  suc- 
cessive milkings.  The  milk  obtained  after  a  short  period  of  rest 
contains  a  higher  percentage  of  fat  than  the  milk  obtained  after  a 
longer  period  (Melander,  1892;  Petersen,  1894).  For  this  reason, 
the  milk  obtained  in  the  morning,  when  cows  are  milked  twice  a 
day,  contains  a  lower  percentage  of  fat  than  that  in  the  milk  of  the 
afternoon.  The  period  elapsing  between  the  milking  in  the  morn- 
ing and  that  in  the  afternoon  is  generally  greater  than  that 
elapsing  between  the  milking  in  the  afternoon  and  that  on  the 
following  morning. 

The  food  which  a  cow  eats  naturally  exerts  a  great  influence 
on  the  quantity  and  the  quality  of  the  milk  which  the  animal  pro- 
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duces.  But  this  influence  seems  to  be  nothing  more  than  the 
general  effect  of  food  on  the  health  and  activity  of  a  living  organ- 
ism; a  well-nourished  cow  yields  more  and  better  milk  than  a 
poorly  nourished  animal.  An  enormous,  amount  of  work  has  been 
done  to  determine  the  relation  between  the  food  of  a  cow  and  its 
production  of  milk.  The  co-operative  experiments  which  have 
been  in  progress  in  Denmark,  since  1887,  may  be  referred  to  as  an 
instance.  In  these  experiments,  more  than  4,000  cows  have  been 
examined,  but  the  results,  which  have  been  reviewed  by  Annett 
(1915),  show  that  the  food  has  practically  no  influence  on  the 
composition  or  quantity  of  fat  in  the  milk  produced,  as  long  as  the 
food  is  sufficient  to  maintain  the  cow  in  vigorous  health.  These 
statements  refer  only  to  feeding  on  a  commercial  scale,  and  not 
to  the  administration  of  special  substances,  nor  to  the  eating  of 
plants  which  may  impart  distinctive  odours  or  tastes  to  the  milk. 

Much  work  has  also  been  done  to  determine  the  effect  of  the 
addition  of  various  inorganic  salts  to  the  diet  of  a  cow,  but  the 
investigations  of  von  Wendt  {loc.  cit.),  and  of  Schulte-Bauming- 
haus  (1903),  have  shown  that,  in  this  case,  too,  no  definite  effect 
can  be  produced  on  the  quality  or  quantity  of  the  milk  secreted. 
The  only  effect  noticed  was  a  slight  increase  of  calcium  in  the  milk 
after  the  administration  of  calcium  salts.  The  amount  of  phos- 
phate could  not  be  correspondingly  increased. 

It  appears  from  the  work  of  Graham  (1904),  however,  that  the 
amount  of  water,  which  a  cow  receives  with  its  food,  has  a  definite 
effect  on  the  yield  of  milk.  A  copious  water-ration  appears  to 
lead  to  the  secretion  of  a  larger  volume  of  more  dilute  milk.  "Milk 
may  be  watered  through  the  mouth  of  the  cow." 

The  effect  of  the  injection  of  so-called  galactogogues  into  the 
circulations  of  lactating  animals  may  be  mentioned  here.  The 
most  effective  and  best  known  of  these  substances  is  pituitary 
extract.  It  was  thought  by  some  investigators  that  the  injection 
of  these  substances  acted  as  a  stimulus  to  the  secreting  cells  of  the 
mammary  glands,  and  led  to  an  increased  production  of  milk 
(Hammond,  1918;  Maxwell  and  Rothera,  1915).      The    work    of 
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Gaines  (1915)  demonstrated,  however,  that  pituitary  extract  exerts 
its  effect  by  stimulating  the  smooth  musculature  of  the  mammary 
gland,  and  leads  to  an  increased  extrusion,  but  not  to  an  increased 
secretion  of  milk  (see  also  Mackenzie,  1911),  since  the  volume  of 
milk  produced  under  its  influence  is  no  greater  than  the  decrease 
of  the  volume  of  the  udder. 

The  effect  of  the  seasons  of  the  year,  on  the  mean  composition  of 
cows'  milk  in  Great  Britain,  is  well  shown  by  the  monthly  aver- 
ages which  are  published,  from  year  to  year,  by  Droop  Richmontl 
(1887  onwards).  The  milk  secreted  during  the  winter-months  has 
slightly  higher  percentages  of  fat,  and  of  solitls  not  fat,  than  the 
milk  secreted  during  the  summer-months.  The  work  of  Lythgoe 
(1914)  has  shown  that  a  similar  effect  is  exerted  in  North 
America,  and  that  the  behaviour  of  the  percentage  of  solids  not 
fat  is  due  chiefly  to  variation  of  the  percentage  of  protein. 

Seasons,  in  the  sense  of  good  and  bad  seasons,  of  course,  have  a 
very  marked  effect  on  the  milk-production  of  a  cow,  but  this  eifect 
is  an  indirect  one,  and  is  due  to  variations  in  the  quality  and 
quantity  of  the  food-supply  of  the  animals. 

The  effect  of  the  course  of  lactation  on  the  composition  of  cows' 
milk  has  been  studied  in  some  detail.  The  greatest  changes  occur, 
as  is  well  known,  during  the  period  immediately  after  calving. 
Colostrum,  the  milk  secreted  during  the  first  day  or  two  of  lacta- 
tion, contains  a  much  larger  percentage  of  protein  than  ripe  milk. 
The  extra  protein,  which  is  present  in  colostrum,  has  been  shown 
by  Crowther  and  RaLstrick  (1916)  to  be  a  globulin,  identical  with 
tlie  globulin  of  the  blood-plasma  of  the  cow.  In  ripe  milk,  the 
amount  of  this  globulin  is  very  small  (0'03%). 

After  the  first  week  of  lactation,  the  composition  of  the  milk 
does  not  vary  rapidly  in  any  one  direction,  although  it  is  subject 
to  daily  fluctuations.  No  precise  generalisation  can  be  formulated 
for  the  variation  of  composition  during  lactation.  Recent  work 
shows,  however,  that,  on  the  whole,  the  average  percentages  of  fat, 
protein  and  ash  fall  during  the  first  three  to  six  weeks  of  the  post- 
colostral  period,  vary  about  constant  values  during   the    greater 
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part  of  the  period  of  lactation,  and  increase  again  towards  the  end 
of  the  period.  The  yield  of  milk,  and  the  percentage  of  sugar, 
on  the  other  hand,  decrease  steadily  during  the  whole  period  of 
lactation.     (Crowther  and  Ruston,  1911;  Eckels  and  Shaw,  1913). 

The  factors  which  determine  the  composition  of  the  milk  secreted 
by  a  cow  thus  fall  into  two  groups:  those  which  are  due  to  con- 
ditions independent  of  the  animal  itself,  and  those  which  are  fixed 
by  the  animal.  The  chief  extrinsic  factors  are :  the  food,  the  sea- 
sons, and  the  methods  of  milking.  As  long  as  the  variations  of 
these  factors  are  not  such  as  to  disturb  the  health  of  the  cow,  they 
have  very  little  effect  on  the  average  output  or  quality  of  the  milk. 
The  main  intrinsic  factors  are:  the  idiosyncrasy  of  the  cow,  its 
inherited  characters  or  breed,  and  the  stage  of  its  lactation.  These 
are  the  factors  which  determine  the  kind  and  amount  of  milk  that 
a  cow  secretes,  and,  of  these  factors,  the  first  two  are  predominant, 
except  at  the  beginning  and  end  of  the  period  of  lactation. 

A  cow,  then,  is  not  to  be  regarded  as  a  milk-producing  machine, 
whose  output  is  determined  by  the  nature  of  the  raw  material  sup- 
plied, and  by  the  conditions  of  working.  It  is  a  physiological 
mechanism  whose  product,  though  not  uniform,  is  independent  of 
considerable  variations  of  the  external  conditions.  The  variations 
of  the  product  are  determined  by  the  mechanism  itself.  This  great 
fact  is  now  fully  recognised  by  the  dairy-farmer,  who  realises  that 
the  output  of  his  herds  is  to  be  improved  by  paying  attention,  not 
so  much  to  the  feed,  as  to  the  breed  of  the  cows. 

Since  the  composition  and  amount  of  the  milk  produced  by  a 
cow  cannot  be  varied  at  all,  by  adjusting  the  external  conditions 
and  diet,  it  is  important  to  know  over  what  range  of  values  the 
spontaneous  variations  of  composition  and  properties  may  be 
expected.  Such  information  is  only  to  be  obtained  by  examining 
specimens  of  milk  from  a  large  number  of  single  cows.  The 
l>aucity  of  complete  analyses  of  the  milk  of  individual  cows  has 
already  been  referred  to.  The  bulk  of  the  analyses  of  this 
kind  have  estimated  only  the  volume  of  milk  yielded  by  the 
cow  and  the  i3ercentage  of  fat;  the  investigators  have  been  con- 
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cerned  solely  with  the  butter-producing  quality  of  the  animal.  The 
series  of  more  complete  analyses  are,  in  general,  too  short  to  allow 
any  useful  conclusions  to  be  drawn  from  them.  Among  the  few 
extensive  series  of  analyses  may  be  mentioned  those  of  Collins 
(1904),  whose  object  was  to  calculate  the  probabilities  of  devia- 
tions of  different  magnitude  from  the  legal  standard;  and  of 
Fresenius(1909).  This  work,  too,  however,  was  conhned  chietiy  to 
an  examination  of  the  fat-content.  Lythgoe  {luc.  cit.)  carried  out 
a  very  extensive  investigation  of  a  similar  character,  in  whicli 
other  constituents  besides  fat  were  determined. 

The  statements  of  the  different  investigator.s,  as  to  the  relative 
variabilities  of  the  constituent  of  milk,  are  not  very  concordant. 
Nearly  all  agree  in  one  conclusion,  however,  and  that  is  that  the 
most  variable  constituent  of  milk  is  the  fat.  The  majority  of 
investigators  also  find  milk-sugar  to  be  the  least  variable  of  the 
constituents,  but,  on  this  point,  the  agreement  is  not  so  complete. 

ticope  of  Present  Work. 

The  object  of  the  work  recorded  in  this  paper  is  to  present  a 
series  of  complete  analyses  of  samples  of  the  evening-milk  of 
hidividual  cows.  The  cows  examined  were  not  chosen  for  the  pos- 
session of  any  special  qualities.  They  were,  however,  members  of 
herds  which  were  maintained  under  the  most  favourable  conditions, 
and  were  not  kept  for  profit.  All  the  cows  examined  were  supply- 
ing milk  which  was  being  used  for  human  consumiDtion,  and  all 
were  milked  under  the  same  conditions,  as  regards  time  of  milking 
and  period  since  last  milking.  The  cows  had  not  been  subjected 
to  any  change  of  diet  for  several  weeks,  at  least,  before  the  collec- 
tion of  tlie  samples.  The  collection  of  samples  extended  over  three 
seasons  of  the  year.  Over  one  hundred  samples  of  milk  were 
examined,  and  determinations  were  made  of:  (1)  the  yield  of 
milk;  (2)  density;  (3)  freezing-point;  (4)  electrical  conductivity; 
(5)  total  solid  matter;  (6)  fat;  (7)  sugar;  and  (8)  ash.  From 
these  results,  the  percentages  of  protein  and  extractives,  and  of 
solids  not  fat,  and  the  total  quantities  of  fat  yielded  were  cal- 
culated. 
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The  results  obtained  have  been  submitted  to  a  simple  statistical 
treatment,  by  which  the  most  probable  values  of  the  ciuantities 
measured,  and  their  relative  variabilities,  have  been  determined.  It 
has  been  found  that  the  quantities  measured  fall  into  three  sharply 
defined  groups,  as  regards  their  variability:  the  values  of  certain 
physical  properties  are  least  variable,  the  concentrations  of  the 
substances  present  are  more  variable,  and  the  amounts  of  these 
substances  obtained  at  a  milking  are  most  variable.  The  concen- 
trations of  the  substances  in  solution  are  considerably  less  variable 
than  those  of  the  substances  in  suspension. 

Methods. 

The  cows  examine  d — The  cows,  from  which  the  samples 
of  milk  described  were  obtained,  were  all  kept  in  the  dairies 
attached  to  certain  Government  Mental  Hospitals  in  the  vicinity 
of  Sydney.  The  whole  output  of  the  cows  was  consumed  in  the 
Institutions  to  which  they  were  attached.  The  following  data  with 
regard  to  the  cows  were  obtained  from  the  dairy  stock-books. 

(1)  The  breed  of  the  cow.  In  nearly  all  instances,  the  cows 
were  crossbred,  and  the  breed  given  is  that  of  the  predominating 
strain. 

(2)  The  number  of  calves,  to  which  the  cow  liad  given  birth  at 
the  time  of  the  collection  of  the  samples  of  milk.  In  the  cases  of 
cows  Nos.  23-46,  records  of  the  numbers  of  calves  could  not  be 
obtamed.  Records  of  the  ages  of  the  cows  Avere  available,  how- 
ever; and  to  make  the  data  for  these  cows  uniform  with  those  for 
the  others,  the  numbers  of  calves  have  been  calculated  from  the 
ages,  on  the  assumption  that  the  first  calf  was  born  when  the  cow 
was  two  years  old,  and  that,  after  that  age,  one  calf  was  born  every 
year.  The  numbers  of  calves  calculated  in  this  way  are  only 
approximate. 

(3)  The  period  which  had  elapsed  between  the  birth  of  the  last 
calf,  and  the  collection  of  the  sample  of  milk.  This  period  is 
exjjressed  in  Table  ii.  below,  in  days. 
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The  following  data  were  also  obtained  at,  the  time  of  the  collec- 
tion of  the  samples: — 

(4)  Tlie  diet  of  the  cows.  The  daily  rations  of  the  various  cows 
were  as  follows: — 

Cows,  Nos.  1-22 — Pollard,  2  51bs. ;  bran,  701bs. ;  green  barley- 
chaft',  ad  lib. 

Cows,  Nos.  23-34 — Bran,  81bs. ;  green  chaffed  oats,  (iOlbs. 

Cows,  Nos.  35-46^Bran,  Slbs. ;  lucerne-liay,  301bs. 

Cows,  Nos.  47-109 — Bran,  Slbs. ;  cow-meal,  21bs. ;  lucerne-chaff, 
161bs. 

In  no  instance  had  the  diet  of  the  cows  been  changed  immedi- 
ately before  the  collection  of  the  samples  of  milk.  The  shortest 
period,  which  elapsed  between  a  change  of  diet  and  the  collection 
of  samples,  was  three  weeks.  It  occurred  in  the  case  of  cows,  Nos. 
35-46. 

The  period  during  which  samples  of  milk  were  collected 
extended  from  October  31st,  1916,  to  April  30th,  1917.  This 
period  was  one  of  six  months,  and  included  the  latter  half  of 
Spring,  the  whole  of  Summer,  and  the  first  half  of  Autumn. 

The  cows  examined  were  all  milked  twice  each  day.  The 
morning-milking  occurred  between  six  and  seven  o'clock,  the  after- 
noon-milking between  three  and  four  o'clock.  The  period  between 
the  milking  on  one  morning,  and  that  on  the  following  afternoon, 
was  thus  about  half  that  between  the  afternoon-milking  and  that  of 
the  following  morning.  It  is  to  be  expected,  from  what  has  been 
stated  already  with  regard  to  the  proportionality  between  the  time 
of  rest  and  the  yield  of  milk,  that  the  amount  obtained  at  the 
afternoon-milkings,  from  which  the  samples  were  obtained,  would 
be  about  half  that  obtained  at  the  corresponding  morning-milkings. 
To  test  this  supposition,  the  weights  of  milk  obtained  in  tlie  morn- 
ing were  measured,  as  well  as  the  weights  obtained  in  tlie  after- 
noon, in  the  cases  of  a  number  of  cows.  The  following  Table  gives 
the  results  obtained. 
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Table  i. 
Weights  of  milk  obtained  at  morning-  and  afternoon-milkings. 


Weight 

of  milk. 

1    Cow. 

Weight 

of  milk. 

Cow. 

Afternoon. 

Morning. 

Afternoon. 

Morning. 

1 

4-9 

8-4 

12 

20 

4-8 

2 

4-1 

8-0 

13 

2-5 

37 

3 

3-7 

6-6 

14 

3-5 

6-4 

4 

6-7 

11-2 

15 

17 

4-6 

5 

0-3 

8-9 

1« 

2-8 

2-5 

6 

b-8 

137 

17 

1-2 

3  0 

/ 

1-3 

2-1 

18 

2-6 

5-9 

8 

5-8 

iro 

19 

2-4 

37 

9 

4-9 

9-4 

20 

1-2 

3-2 

10 

5  0 

87 

21 

3  0 

5  5 

11 

81 

14-6 

22 

2-3 

4-3 

Mean:  morning,  376;  afternoon,  7 '03;  ratio,  1'87. 

The  average  ratio  of  the  weight  of  the  moriiiiig-milk  to  the 
weight  of  the  afternoon-milk  is  thus  very  nearly  2,  and  is  practi- 
cally the  same  as  tlie  ratio  between  the  times  between  the  consecu- 
tive milkings. 

The  cows,  from  which  the  samples  of  milk  were  obtained,  were 
milked  by  hand  in  the  ordinary  way,  in  every  case.  No  attempt 
was  made  to  strip  the  udders. 

The  whole  of  the  milk  yielded  by  each  cow  at  the  milking  was 
thoroughly  mixed  together  by  pouring  from  one  vessel  into  another, 
six  times.  This  is  the  method  recommended  by  the  Committee 
appointed  by  the  London  Board  of  Agriculture,  to  enquire  into  the 
methods  of  sampling  milk  (1911).  In  the  present  case,  an  addi- 
ditional  precaution  was  taken  to  secure  a  thoroughly  representative 
sample.  The  sample  was  not  taken  from  one  portion  of  the  mixed 
milking,  but,  as  the  milk  was  being  finally  poured  into  the  con- 
tainer, a  portion  of  the  stream  was  diverted  into  the  sampling 
vessel.  In  this  way,  a  sample  was  obtained  from  all  portions  of 
the  mixed  milk. 

After  what  has  been  written  above,  with  regard  to  the  extreme 
variation  of  the  fat-content,  between  the  first  and  last  portions  of 
a  milking,  it  is  unnecessary    to    emphasise    the    importance    of 
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thoroughly  mixing  the  milk  before  taking  a  sample,  if  the  sample 
is  required  to  give  information  about  the  total  amount  of  milk 
yielded  by  the  cow  at  the  particular  milking  under  examination. 

The  quantity  of  milk  obtained  from  each  cow  was  deter- 
mined by  weighmg  with  a  spring  balance.  These  weights  are 
correct  to  about  01  kg. 

The  examination  of  the  milk  was  commenced  on  the  afternoon 
on  which  it  was  collected.  The  milk  was  kept  in  an  ice-chest,  at  a 
temperature  of  about  5"C.,  during  the  following  night.  When- 
ever possible,  all  the  operations,  which  it  was  necessary  to  carry 
out  upon  t?he  fresh  milk,  were  completed  before  the  following 
afternoon,  i.e.,  before  the  milk  was  24  hours  old.  During  this  period 
the  milk  was  kept  for  about  14  hours  in  the  ice-chest,  so  that  it  was 
exposed  for  less  than  10  hours  to  ordinary  temperatures.  The 
temperature  of  the  milk  never  rose  above  20''C.,  and  Chapman 
(1908)  has  shown  that,  even  at  temperatures  as  high  as  over 
30°C.,  souring  does  not  commence  until  about  1 1  hours  have 
elapsed  since  milking.  Whenever  it  became  impossible,  for  any 
reason,  to  complete  the  examination  of  the  milk  in  the  unaltered 
state  within  the  specified  time,  5  drops  of  formalin  were  added  to 
each  100  c.c.  as  a  preservative.  The  addition  of  this  small 
amount  does  not  measurably  alter  tlie  properties  of  the  milk  under 
investigation   (Reiss  and  Sommerfeld,  1909). 

D  e  n  si  t  y. — The  density  of  the  samples  of  milk  was  deter- 
mined by  weighing  in  a  pycnometer  of  25  cc.  capacity,  provided 
with  a  thermometer.  To  save  time,  no  attempt  was  made  to  till 
the  pycnometer  at  a  constant  temperature.  The  weights  \vhen 
filled  at  different  temperatures  were  determined,  and  a  gra23h  was 
drawn,  from  which  the  corresponding  weight  at  25X\  could 
be  read  off.  Observations  were  made  at  temperatures  ranging 
from  10''  to  30°C.  Above  17''C.,  the  points  plotted  lay  upon, 
or  very  close  to,  a  smooth  curve,  the  maximum  deviation 
being  less  than  2  mg.  Below  17°C.,  the  points  obtained  were 
rather  scattered.  This  behaviour  is  due  to  the  fact,  which  was 
noted  as  early  as  1841  by  Quevenne,  that,  at  a  temperature  in  the 
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vicinity  of  IS^C,  a  sudden  increase  of  density,  which  has  been 
termed  the  thickening'  of  milk,  takes  place.  Fleischmann  and 
Wiegner  (1913)  have  shown  that  this  change  is  due  to  the  solidifi- 
cation of  the  milk-fat,  wdiieh  causes  a  discontinuous  change  of 
density.  In  the  present  case,  all  the  determinations  of  density 
were  made  at  temperatures  within  17°C.  and  22°C.  Within  this 
range  of  temperature,  the  coefficient  of  expansion  is  practically 
independent  of  the  fat-content  {cf.  Midler's  Tables,  1892).  The 
pycnometer  was  weighed  to  the  nearest  25  mg.,  a  weight  which 
corresponds  to  a  difference  of  density  of  1  in  10,000.  This  differ 
ence  is,  therefore,  the  limit  of  accuracy  of  the  determination. 
The  pycnometer  was  standardised  with  water  at  25°C.,  and  the 
densities  arc  those  of  milk  compared  with  water  at  this  temper- 
ature. 

Depression  of  freezing-poin  t. — The  freezing- 
points  of  the  samples  of  milk  were  determined  by  the  method 
described  in  a  previous  paper  (Wardlaw,  1911).  The  greatest 
variation  observed  between  duplicate  estimations  v.as  0'002"C. 
The  freezing  point  of  water  could  be  determined  within  the  same 
limits.  The  depression  of  freezing  point  (A)  is  the  diffei-ence 
between  these  two  values;  its  possible  range  of  variation  is,  there- 
fore, 0'001°.  As  this  variation  is  on  a  depression  of  the  freezing 
point  of  water  of  about  0'55°C.,  the  results  obtained  are  com- 
parable to  1  in  125.  Milk  contains  substances  in  suspension. 
Its  value  of  A  is,  therefore,  slightly  lower  than  that  correspond- 
ing to  the  actual  amount  of  substances  in  true  solution  (Tezner 
and  Roska,  1 908).  In  the  present  work,  only  comparable  values 
of  the  depression  of  the  freezing  point  are  required,  and  no 
attempt  was  made  to  obtain  absolute  values,  to  obtain  which, 
special  apparatus  and  precautions  are  required  (Kaoult,  1898). 
The  difference  from  the  absolute  values  of  the  present  results  is 
very  unlikely  to  be  more  than  0"01°C. 

Electrical  conductivit  y. — The  electrical  con- 
ductivities of  the  samples  of  milk  were  determined  by  the  usual 
method  of  Kohlrausch  and  Nippoldt  (1869).  The  secondary 
circuit  of  an  induction  coil  was  used  as  the  source  of  current,  a 
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telephone  was  used  as  the  null  instrument,  and  the  readings  of 
resistance  was  made  on  a  Wolff's  pattern  Wheatstone-bridge. 
The  conductivity-vessel  was  made  with  vertical  electrodes  to 
hinder  any  settling  of  particles  upon  them.  The  cell-constant  of 
the  vessel  was  determined  by  measurement  of  the  resistance  of 
N/50  KCl  solution.  The  determinations  were  all  made  in  a 
thermostat  at  25°C.  Readings  of  the  bridge  could  be  made 
within  a  range  of  1  in  200,  and  as  the  determination  of  the  cell- 
constant  was  subject  to  about  the  same  variation,  the  values 
obtained  for  the  conductivities  are  subject  to  an  error  of  1  in  100. 
Total  solid  s. — The  percentage  of  total  solid  matter  in  the 
samples  of  milk  was  determined  by  evaporating  1  cc.  to  dryness 
in  a  watch-glass  at  102^^0.,  in  a  glycerine-oven.  The  heating- 
was  continued  for  about  IS  hours.  The  solids  were  cooled  over 
CaClo  in  a  desiccator  before  weighing.  The  amcjunt  of  milk 
used  was  measured  from  a  pipette  which  had  been  calibrated  by 
weighing,  the  calculations  being  made  on  the  weight  of  milk 
delivered.  It  has  been  shown  by  Poetschke  (191 1),  that  the 
weights  of  successive  portions  of  a  sample  of  milk,  delivered  from 
the  same  pipette,  agree  together  very  closely.  This  result  was 
also  obtained  in  the  present  case,  when  the  extreme  difference 
between  the  weights  of  five  portions  of  a  sample  of  milk,  de- 
livered from  the  pipette  used  for  the  analyses,  was  0"0004gm., 
or  0'04%.  The  extreme  variation  observed  in  two  series  of  1 2 
test-determinations  each,  of  the  weight  of  total  solids  obtained 
from  Ice.  of  milk,  as  described  above,  was  0*0016  gm.  The 
results  obtained  in  the  remaining  determinations  are  assumed  to 
be  comparable  within  this  limit  of  variation  (0"7%).  The  solids 
of  milk  are  very  hygi-oscopic,  when  nearly  dry,  and  it  has  been 
shown  by  Leavitt  (1910)  and  by  other  workers  that,  although 
closely  agreeing  values  may  be  obtained  for  the  percentage  of 
moisture  in  substances  like  this  when  the  estimations  are  carried 
out  under  uniform  conditions,  it  is  a  matter  of  some  difficulty  to 
determine  the  absolute  amount  of  water  present.  Further,  de- 
hydration of  lactose  proceeds  slowly  at  temperatures  of  about 
100°  (Soldner,  189G). 


830  THE    VARIABILITY    OF    COWS'    MILK,  i., 

F  a  t. — The  percentage  of  fat  in  the  samples  of  milk  was 
determined  by  the  method  of  Rose  (1887),  as  modified  by  Gottlieb 
(1890).  Milk,  mixed  with  ammonia  and  an  equal  volume  of 
alcohol,  is  shaken  up  with  ether;  petroleum  spirit  is  then  added, 
and  the  mixture  shaken  up  again.  After  standing,  the  mixture 
separates  into  aqueoiLs  and  ethereal  layers.  The  levels  of  the  two 
liquids  are  read  off,  an  aliquot  part  of  the  ethereal  layer  is 
evaporated  down,  and  the  fat  left  is  weighed.  The  relative  accu- 
racy of  the  method  depends  chiefly  on  the  precision  with  which  the 
levels  can  be  read.  In  the  present  case,  the  volume  of  the  ethereal 
layer  was  about  50  cc,  and  this  volume  could  be  determined  to 
0*5  cc,  or  about  1%.  The  difference  between  duplicate  estimations 
might  thus  amount  to  double  this  value,  if  the  errors  in  the  two 
estimations  were  to  fall  in  opposite  directions.  The  actual  range 
of  variation  observed  in  six  control  estimations  was  2-3^,  a  value 
sufficiently  close  to  the  calculated  maximum  variation.  The  devia- 
tion from  the  mean  is  half  tliis  value,  and  the  results  are  given  in 
the  Table  to  1  in  100.  Ten  cc.  of  milk  were  used  for  each  estima- 
tion. The  milk  was  delivered  from  a  pipette  delivering  a  known 
weight,  as  described  previously. 

L  a  c  t  o  s  e. — The  percentage  of  milk-sugar  was  determined 
by  the  method  of  Salkowski  (1912).  In  this  method,  milk  is 
almost  saturated  with  ammonium  sulphate,  and  mixed  with  an 
equal  volume  of  a  saturated  solution  of  ammonium  sulphate.  The 
liquid  is  filtered,  and  the  specific  rotation  of  the  clear  filtrate  is 
determined,  [ajp  being  taken  as  52 '53'.  Jahnson-Blohm  (1913), 
and  Rosemann  (1914)  have  shown  that  the  presence  of  ammonium 
sulphate,  in  the  concentration  used  by  Salkowski,  lowers  the  optical 
rotation  of  a  solution  of  pure  lactose  by  about  2%.  Scheibe(1901) 
showed,  liowever,  that,  in  the  case  of  milk,  optical  methods  in 
general  gave  higher  results  than  gravimetric  methods.  This  is 
due  to  the  fact  that,  in  precipitating  the  proteins,  the  volume, 
through  which  the  lactose  is  distributed,  is  reduced,  and  its  con- 
centration is  raised.  Kretschmer  (1913)  has  shown  that  the 
results  obtained  by  Salkowski's  method  are  about  1%  higher  than 
those  o))tained  gravimetrically. 
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In  the  present  work,  the  rotations  could  be  read  to  0*02',  or  a 
variation  of  about  1%.  The  vohnne  of  the  Hquid,  in  the  cylinders 
in  which  the  precipitations  were  carried  out,  could  be  read  to 
0*5  cc.  in  100.  The  total  range  of  variation  is  thus  1'5%,  which 
would  give  a  possible  difference  between  duplicate  estimations  of 
3*0%,  if  all  the  errors  in  the  two  cases  fell  in  opposite  directions. 
The  difference  actually  found  between  duplicate  estimation.s  was 
2%.  The  results  given  are  regarded  as  relatively  accurate  to  2  in 
100,  and  are  given  to  the  nearest  0*05%.  As  this  variation  is 
greater  than  the  correction  proposed  by  Kretschmer,  this  correc- 
tion has  not  been  applied  in  the  present  case. 

Ash. — The  percentages  of  ash  in  the  samples  were  deter- 
mined on  the  weight  of  milk  delivered  from  a  5  cc.  pipette,  cali- 
brated as  described.  The  samples  were  first  dried  at  103°C., 
and  then  ashed  in  a  muffle-furnace  at  a  low  red  heat.  In  order  to 
determine  what  loss  of  chlorides  occurred  in  the  ashing  carried  out 
in  this  way,  control-determinations  were  made  by  charring  the 
milk  at  a  temperature  below  red  heat,  leaching  out  the  chloride, 
ashing  the  remainder,  adding  the  solution  of  chlorides,  and  evapor- 
ating to  dryness.  The  results  by  the  two  methods  differed  by  only 
0'4%  of  the  weights  of  ash  obtained.  The  values  in  the  Table 
are  given  to  0*01%,  or  to  1  in  70. 

The  substances  left,  after  the  estimation  of  fat,  sugar  and  ash, 
consist  of  protein,  citric  acid(0"2%,  Scheibe,  1891),  and  substances 
containing  about  5%  of  the  total  nitrogen  of  the  milk.  Of  these 
residual  substances,  the  protein  forms  more  than  90%  (Munk, 
1893;  Camerer  and  Soldner,  1893).  Numerous  attempts  were 
made  to  estimate  the  protein  directly  by  precipitation  with  alcohol, 
according  to  the  method  previously  described  for  human  milk 
(Sikes,  1906;  Wardlaw,  1914).  With  cows'  milk,  however,  the 
precipitate  obtained  in  this  way  contains  a  very  high  percentage 
of  ash  (over  10%),  and  in  the  time  available  for  this  portion  of 
the  work,  it  was  found  to  be  impossible  to  dry  the  precipitate  to 
constant  weight.  The  figures  given  for  the  percentage  of  protein 
and  the  remaining  constituents  of  the  milk  were  ol)tained  })v  sul)- 
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traction  of  the  percentage  of  fat,  milk-sugar,  and  ash,  from  the 
percentage  of  total  solid  matter.  The  values  given  for  protein  and 
tlie  remaining  substances  are,  therefore,  subject  to  the  variations 
of  all  the  values  for  the  percentages  of  fat,  milk-sugar,  ash,  and 
solids;  and  if  all  these  errors  happened  to  fall  in  the  same  direc- 
tion, the  corresponding  error  of  the  percentage  of  protein,  etc., 
might  amount  to  as  much  as  5%.  In  practice,  however,  the  error.'^ 
will  be  more  likely  to  balance  one  another.  The  figures  for  the 
percentages  have  been  given  to  the  nearest  005. 

Results. 
The  numerical  results  of  the  chemical  and  physical  examina- 
tion of  the  samples  of  milk  discussed  in  this  paper  are  given  in 
Table  ii.  The  Table  also  contains  the  data  for  the  breed,  age, 
and  stage  of  lactation  of  the  cows  from  which  the  samples  were 
obtained.      The  entries  in  the  sev^eral  columns  are  as  follows:  — 

(1)  Serial  number  of  sample. 

(2)  Date  of  collection. 

(3)  Chief  strain  of  breed. 

(4)  Number  of  calf. 

(5)  Age  of  calf  in  days. 

(6)  Weight  of  sample  in  kg. 

(7)  Density  at  25  C. 

(8)  Depression  of  freezing  point  (A). 

(9)  Electrical  conductivity  in  reciprocal  ohms  x  10~''',at25C. 

(10)  Percentages  of  total  solid  matter. 

(11)  Percentage  of  water. 

(12)  Percentage  of  fat. 

(13)  Percentage  of  solids  not  fat  (8,n.F.). 

(14)  Percentage  of  lactose. 

(15)  Percentage  of  ash. 

(16)  Percentage  of  protein  and  extractives. 
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To  obtain  some  general  idea  of  the  significance  of  series  of 
figures  like  those  in  the  above  Table,  it  is  usual  to  calculate  from 
them  certain  representative  or  mean  values.  The  commonest  form 
of  mean  value  is  the  arithmetic  mean,  and  this  is  meant  by  the  word, 
unless  something  else  is  specified.  The  arithmetic  mean,  however, 
is  only  truly  representative  of  a  series  of  results  when  all  these 
results  may  be  considered  as  equally  likely  to  occur.  A  few  excep- 
tional results  do  not  really  alter  a  series  as  a  whole,  but  such 
exceptional  results  affect  the  arithmetic  mean  value,  and  their 
effect  becomes  more  noticeable  as  these  results  become  more 
unlikely  to  occur.  Such  a  mean  value,  which  <is  unduly  affected  by 
exceptional  results,  has,  therefore,  obvious  defects  as  the  repre- 
sentative value  of  a  series.  Further,  the  arithmetic  mean  takes  no 
account  of  the  manner  in  which  the  results  in  a  series  are  grouped. 
It  gives  no  information  whatever  about  the  distribution  of  the 
results  withm  the  series.  The  arithmetic  mean,  on  the  other  hand, 
is  very  simply  calculated,  and  in  series  of  values  that  have  no 
definite  grouping,  it  is  the  only  form  of  mean  value  which  can  be 
obtained. 

Attention  may  be  drawn  here  to  the  fact,  that  the  mean  values 
of  the  composition  and  properties  of  a  number  of  samples  of  milk 
are  not  necessarly  the  same  as  those  of  the  milk  obtained  by  mixing 
together  all  these  samples.  In  calculating  the  arithmetic  mean,  no 
account  is  taken  of  the  varying  sizes  of  the  samples.  In  mixing 
together  a  number  of  samples,  how^ever,  the  size  of  each  will  have 
an  effect  on  the  composition  and  properties  of  the  mixed  milk.  As 
it  is  the  mixed  milk,  and  not  a  hy^Dothetical  mean  milk  w^hich  is 
sold,  the  values  of  the  composition  of  the  mixed  milk  have  been 
calculated,  and  the  figures  for  them  have  been  inserted  in  brackets 
under  the  corresponding  mean  figures.  As  will  be  seen,  the  differ- 
ence between  the  two  figures  in  no  case  exceeds  2%  of  their  value. 
The  ''mixed"  values  of  the  physical  properties  have  not  been  cal- 
culated, as  the  variation  of  these  is  so  small,  that  the  differ- 
ences from  the  mean  values  must  be  even  less  than  in  the  ease  of 
the  composition. 

The  sunLs  of  the  percentages  of  the  constituents  in  the  above 
Table  do  not  exactly  equal  the  percentages  of  total  solids.     This 
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is  due  to  the  fact  that  the  percentages  of  the  constituents  are  not 
given  nearer  than  0*5%,  except  in  the  case  of  the  percentage  of  ash. 

Tlie  mean  vahies  of  the  results  in   Table  ii.  are  given  below 
(Table  iii.).     The  maximal  and  minimal  values  of  each  quantity 

Table  iii. 
Maximal,  minimal,  and  mean  values  of  the  composition  and  properties  of 

cows'  milk;  and  actual  and  relative  ranges  of  variation  of  the  results. 


Max. 

Min. 

Mean. 

Range. 

Range 
Mean. 

Number  of  calves 

9 

1 

4 

8 

2 

Age  of  calf 

519 

3 

133 

516 

3-9 

Weight  of  milk... 

8-0 

10 

37 

7-0 

1-9 

Weight  of  fat    ... 

416 

53 

182 

365 

20 

Density 

1  -0332 

r0254 

1  0297 

0-0078 

0-26 

Depression  of  freezing  point 

0-594 

0-547 

0-563 

0047 

0  084 

Conductivity 

7-5 

3-75 

4-55 

3-75 

0-66 

Total  solids,  p.  c. 

16-65 

10-5 

13-55 

(13-55) 

6-15 

0-45 

Fat,  p.c. 

7-75 

2-6 

5  0 

(4-9) 

5-15 

10 

Solids  not  fat,  p.c. 

10*75 

6-4 

8-65 
(8-6) 

4-35 

0-50 

Lactose,  p.c. 

5-6 

2-7 

4-9 

(4-95) 

2-9 

0-59 

Ash,  p.c. 

106 

0-43 

0-69 
(0-68) 

0-63 

0-91 

Protein  &  extractives,  p.c. 

oo 

0-85 

2-9 

(2-95) 

4-65 

1-5 

Water,  p.c 

89-5 

83-35 

86-45 

6-15 

0-45 

are  also  given,  so  that  its  range  of  variation  may  be  seen.  To 
make  possible  a  comparison  of  the  ranges  of  variation  of  the  dif- 
ferent quantities,  the  extreme  range  has  been  divided  in  each  case 
by  the  mean  value  of  the  series.  The  relative  ranges  of  variation 
obtained  in  this  way  may  be  compared  together  directly. 

Tlie  relative  variation  of  the  density  has  been  calculated  by 
dividing  the  range,  not  by  the  mean  density,  but  by  the  difference 
between  the  mean  density  and  the  density  of  water.  The  greatest 
range  of  the  values  of  density  of  milk  in  a  series  of  observations 
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is  not  from  zero  to  the  maximal  value,  but  from  the  density  of 
water  to  this  value. 

Similarly,  the  greatest  range  of  the  percentage  of  water  in  the 
milk  is  nut  from  zero  to  100%,  but  from  the  minimal  percentage 
to  this  value,  and  the  relative  variation  is  the  same  as  that  cal- 
culated for  the  range  of  the  i^ercentage  of  total  solid  matter. 

The  above  results  show  that  the  greatest  relative  variation  of  the 
values  of  the  quantities  observed  is  in  the  weight  of  fat  obtained 
at  a  milking.  This  weight  varies  from  416  to  53  gm.  The  maxi- 
mal weight  is  nearly  8  times  the  minimal,  and  the  relative  range 
is  2. 

The  quantity  having  the  least  relative  variation  is  the  depression 
of  freezing  point  of  the  milk,  for  which  the  value  is  0084.  For 
the  weight  of  fat,  the  relative  variation  is  more  than  20  times  as 
great  as  this. 

The  greatest  relative  variation  of  the  percentage  of  a  constituent 
of  milk  is  that  shown  by  the  protein,  in  which  it  is  1-5.  The  per- 
centage of  total  solid  matter  shows  the  least  relative  variation,  the 
value  in  this  case  being  0-45. 

Among  the  single  constituents  of  the  milk,  the  least  relative 
variation  is  that  shown  by  the  lactose,  in  which  it  amounts  to  0-59. 
The  relative  variation  of  the  percentage  of  fat  is  10,  or  nearly 
double  that  of  the  lactose. 

In  the  following  Table  are  given  the  mean  values  of  the  com- 
position and  properties  of  the  samples  of  milk  obtained  at  the 
same  milkiugs.  Each  mean  figure,  except  the  fii^st  two,  is  for  the 
milk  of  12  cows;  the  first  two  series  of  mean  values  are  for  the 
milk  of  11  cows.  From  these  figures,  comparisons  may  be  made  of 
the  average  milk  obtained  from  ismall  herds  at  single  milkings. 
For  the  reasons  already  mentioned,  these  figures  are  not  neces- 
sarily identical  with  the  figures  for  the  values  of  the  composition 
and  properties  of  the  mixed  milks  of  the  herds. 

The  actual  and  relative  variations  of  the  different  quantities 
are  given  as  before.  In  addition,  the  ratios  of  the  ranges  of 
variation  of  the  mean  figures  (Range  2)  to  the  ranges  of  variation 
of  the  individual  figures  (Range  1)  given  in  the  previous  Table 
are  also  shown. 
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The  ranges  of  variation  of  these  mean  values  of  tlie  composition 
and  properties  of  the  milk  of  groups  of  cows  are,  of  course,  less 
than  those  of  the  individual  samples.  The  extents  to  which  the 
individual  variations  are  masked  by  this  process  of  averaging  are 
widely  different  in  the  different  quantities  measured.  The  relative 
values  of  this  masking-effect  are  shown  by  the  figures  in  the  column 
headed  Range  2,  Kange  1.  These  figures  show  that,  in  the  case  of 
the  values  of  the  weight  of  milk  obtained  at  a  milking,  the  mean 
results  have  a  range  of  variation  041  of  the  range  of  the  indi- 
vidual results.  The  masking  of  the  individual  variation,  produced 
by  taking  the  mean  figures,  is  less  in  the  present  case  than  in  the 
case  of  the  values  of  any  of  the  other  cjuantities. 

The  mean  values  of  the  percentages  of  solids  not  fat,  on  the 
other  hand,  show  a  range  of  variation  which  is  only  Oil  of  that 
of  the  individual  results.  The  process  of  taking  the  mean  values 
of  the  percentages  of  these  substances  has,  therefore,  a  very  pro- 
nounced effect  of  obscuring  the  range  of  variation  which  actually 
occurs,  even  in  the  case  of  small  groups  of  samples,  like  the 
present. 

The  difference  between  the  mean  composition  and  the  com- 
position of  the  mixed  milk  is  more  pronounced  in  the  case  of  these 
smaller  numbers  of  samples  than  it  was  in  the  case  of  the  larger 
number.  The  difference  does  not  in  any  case  exceed  5%  of  the 
value  in  question,  however. 

These  results  raise  the  question,  whether  the  fact,  that  the 
samples  of  milk  examined  for  commercial  or  legal  jDurposes  are 
almost  invariably  mixed  samples,  may  not  have  given  rise  to  an 
exaggerated  notion  of  the  constancy  of  the  percentage  of  solids 
not  fat.  The  existence  of  such  a  notion  would,  perhaps,  lead  to 
the  establishment  of  a  standard  for  the  percentages  of  these  sub- 
stances, which  would  be  too  close  to  the  mean  value  to  make  allow- 
ance for  the  variation  met  with  in  individual  samples  of  milk. 

The  standard  for  the  percentage  of  solids  not  fat  is  8-5  in  all 
the  States  of  Australia,  and  in  England.  It  is  mteresting  to 
observe  that,  even  among  the  above  mean  and  "mixed"  values  of 
the  percentage  of  solids  not  fat,  one  is  at  the  standard,  and  one  is 
below  it.     Of  the  individual  values,  nearly  one-half  are  at  or  below 
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this  standard.     This  fact  is  discussed  in  greater  detail  later. 

It  is  interesting  to  notice  that  the  group  of  samples  ('J8-105I), 
the  mean  value  of  whose  percentage  of  solids  not  fat  is  below 
standard,  is  not  the  same  as  the  group  (59-70),  whose  "mixed'' 
percentage  is  below  standard.  Such  an  instance  emphasises  the 
importance,  for  some  purposes,  of  distinguishing  betw^een  the  mean 
composition  and  the  composition  of  the  mixed  milk. 
Distribution  of  Results. 

A  knowledge  of  the  distributions  of  the  values  obtained  for  the 
different  i3roperties  and  constituents  of  milk  is  of  much  greater 
13ractical  importance  than  information  about  their  mean  values,  or 
the  extreme  ranges  over  which  they  may  vary.  The  practical  ques- 
tion which  must  be  answered  is :  Of  a  given  number  of  samples  of 
milk,  how^  many  may  be  expected  to  have  values  of  their  composi- 
tion or  properties  below  or  above  certain  limits? 

Although  the  limits  may  be  chosen  arbitrarily,  it  is  useful  to 
have  some  central  value  about  which  to' fix  them.  The  objection  to 
the  arithmetic  mean,  as  already  stated,  is  that  it  is  miduly  influ- 
enced by  exceptional  results.  A  value  which  is  even  more  simply 
obtained  than  the  arithmetic  mean,  and  which  is  not  affected  by 
exceptional  results,  is  the  median.  The  median  value  of  a  series 
of  observations  is  that  value,  above  and  below  which  50%  of  the 
results  lie.  The  position  of  the  median  is  most  easily  determined 
graphically  by  plotting  the  values  of  the  observations  as  abscissae, 
and  the  numbers  of  results  below  each  value  as  ordinates.  The 
median  value  is  that  whose  ordinate  is  equal  to  half  the  maximal 
ordinate.  The  curve  drawn  through  the  points  obtamed  in  a 
diagram  of  this  kind  is  usually  S-shaped,  and  was  termed  the  ogive 
by  Galton  (1879),  by  whom  this  method  of  examining  a  series  of 
observations  was  very  extensively  used. 

The  median,  then.  Is  a  convenient  central  value  about  which  to 
measure  the  distribution  of  a  series  of  measurements.  In  the 
following  Table  are  given  the  numbers  of  results  lying  betweeii 
certain  percentage  differences  from  the  median  values  of  the  com 
position  and  properties  of  the  samples  of  milk  under  discussion. 
The  numbers  of  results  are  expressed  as  percentages  of  the  total 
and  are  given  to  the  nearest  whole  number. 
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The  above  table  shows  the  differences  of  closeness  of  grouping 
about  the  median  of  the  values  of  the  diiferent  quantities 
measured.  The  general  shape  of  the  table  shows  almost  graphi- 
cally the  different  ranges  of  variation  which  have  been  discussed 
above. 

If  a  range  of,  say,  10%  from  the  median  be  considered,  the 
grouping  of  the  results  in  the  immediate  vicinity  of  the  central 
value  may  be  compared.  The  results  within  this  range  indicate 
that  the  quantities  measured  may  be  divided  into  three  main 
groups  as  regards  their  relative  variability: — 

(1)  The  total  amounts  of  substances  produced  by  the  cows  in 
the  period  which  had  elapsed  since  last  milking,  about  8  hours. 
These  quantities  are  the  most  variable. 

(2)  The  concentrations  in  which  these  substances  appear  in  the 
milk.  The  variations  of  the  concentrations  are  less,  and  in  some 
eases  very  considerably  less,  than  the  variations  of  amount. 

(3)  The  values  of  certain  physical  properties.  These  are  the 
least  variable  of  all  the  quantities  measured. 

The  quantity  of  the  milk  secreted  by  a  cow  in  a  given  time  is 
the  most  variable  quantity  observed.  As  the  above  Table  shows, 
only  22%  of  the  results  fall  within  a  range  of  10%  from  the 
median  value. 

The  quantity  of  fat  produced  by  the  cow  in  the  same  time  is 
rather  less  variable,  as  33%  of  the  results  occur  within  10%  of 
the  median  value.  This  method  of  examining  the  figures,  there- 
fore, shows  that  there  is  some  tendency  of  the  amount  of  fat  pro- 
duced to  be  more  "constant"  than  the  total  quantity  of  milk. 

The  variations  of  the  quantities  of  the  remaining  constituents 
of  the  milk  must  be  between  that  of  the  amount  of  milk,  and  that 
of  the  amount  of  fat,  since,  as  will  be  seen  below,  the  amounts  of 
these  substances  produced  are  more  dependent  on  the  amount  of 
milk  than  is  the  amount  of  fat.  Their  concentrations  are  more 
constant. 

As  regards  the  concentrations  of  the  components  of  the  milk, 
the  substances  present  in  milk  may  be  divided  into  two  classes: 
those  wiiich  exist  in  suspension,  and  those  which  are  in  true  solu- 
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tion.  The  variability  of  the  former  class  of  substances  is  much 
g-reater  than  that  of  the  latter.  The  greatest  variation  is  shown 
by  the  values  for  the  percentage  of  fat.  Within  10%  of  the 
median,  38%  of  the  results  lie.  The  amount  of  fat  produced, 
Lliercfore,  is  less  influenced  by  the  amount  of  milk  secreted  than 
are  the  amounts  of  the  other  constituents. 

The  percentage  of  protein  is  somewhat  less  variable  than  that 
of  the  fat,  although  its  extreme  range  is  the  same.  In  this  ease, 
42%  of  the  results  lie  within  10%  of  the  median  value. 

The  percentage  of  ash  is  considerably  less  variable,  as  61%  of 
the  results  lie  within  the  range  specified. 

The  percentages  of  total  solids,  and  of  solids  not  fat  are  again 
considerably  less  variable.  In  the  case  of  the  former  values,  79% 
of  the  results  are  within  10%  of  the  median,  and  in  the  case  of 
the  latter  values,  82%  of  the  results  are  within  this  range. 

The  constituent  of  milk,  the  percentage  of  which  is  least  vari- 
able, is  lactose.  Within  10%  of  the  median,  84%  of  the  values 
for  the  concentration  of  this  substance  lie. 

Among  the  physical  properties  estimated,  the  most  variable  is 
the  electrical  conductivity;  70%  of  the  values  of  this  property  lie 
within  10%  of  the  median.  This  variability  is  rather  less  than 
that  of  the  ash,  but  considerably  greater  than  that  of  the  percent- 
age of  lactose. 

The  values  of  the  other  physical  properties  determined  are 
much  less  variable  than  that  of  the  electrical  conductivity.  The 
whole  of  the  results  for  the  values  of  the  density  and  of  the  depres- 
sion of  the  freezing-point  lie  within  10%  of  the  median  values. 
The  wdiole  of  the  results  for  the  depression  of  the  freezing  point 
lie  within  5%  of  the  median,  in  fact.  The  molecular  concentration 
of  the  dissolved  substances  is,  therefore,  the  most  constant  pro- 
perty of  milk. 

It  should  be  noted  that  the  variability  of  the  density  has  been 
calculated  not  on  the  actual  values  obtained,  but  on  the  differences 
between  these  values  and  the  density  of  water,  for  the  reasons 
stated  above. 

The  distributions  of  the  above  series  of  values  is  shown  more 
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clearly  in  the  accompanying  diagram  (Text-fig.  1).      The  curves 
are    the    probability    or    frequency    curves.       They    show    the 


relative   closeness   of 


grouping 


of   the  results  about  their  most 


probable  values.  The  abscissae  represent  the  values  of  the 
different  quantities  measured.  To  facilitate  comparison,  the 
values  are  expressed  as  percentages  of  the  most  probable  values, 
or  of  the  values  corresponding  to  the  maximal  ordinates.  Each 
ordinate  represents  the  percentages  of  the  total  number  of  results 
within  a  certain  range  of  values  on  either  side  of  it.  The  range 
chosen  is  5%  of  the  most  probable  value. 
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Text-fig.  1. 
Relative  variabilities  of  constituents  of  cows'  milk.  Frequency  or  pro- 
probability  curves  showing  percentages  of  total  number  of  results 
(ordinates)  occurring  within  ±5%  of  various  percentage-differences 
from  most  probable  values  (abscisste).  The  curves,  taken  in  order 
from  above  downwards,  represent :  percentages  of  lactose,  of  solids 
not  fat,  and  of  total  solids;  conductivity;  percentages  of  ash,  of 
protein,  and  of  fat;  total  weights  of  fat,  and  of  milk. 

These  frequency  curves  are  the  derived  curves  of  the  simply 
obtained  ogival  curves  of  Galton.  The  frequency  curves  have 
been  drawn  by  taking,  as  their  ordinates,  lengths  proportional  to 
the  slopes  of  the  corresponding  points  of  the  ogive. 
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The  values  correspondino-  to  the  maximal  ordinates  of  these 
curves  are  the  most  probable  values  or  modes,  of  the  quantities 
whose  variations  are  represented.  The  figures  for  the  modes  of 
the  different  quantities  are  given  in  Table  vi.  (p.851). 

The  frequency  curves  of  the  values  of  the  depression  of  the 
freezing  point,  and  of  the  density,  are  not  shown  in*  the  diagram, 
as  their  ordinates  are  too  high,  in  proportion  to  the  ran^e  of  their 
abscissae,  to  allow  them  to  be  conveniently  represented  on  the 
same  scale  as  the  other  curves :  all  the  results  occur  within  a  very 
small  range  of  the  most  probable  values. 

The  curves  for  the  distribution  of  the  other  values  fall  obvi- 
ously into  three  groups. 

In  the  first  group  are  the  curves  for  the  values  of  the  per- 
centages of  lactose,  solids  not  fat,  total  solids,  and  ash,  and  the 
value  of  the  conductivity.  The  percentages  of  these  values, 
within  5%  of  the  most  probable  values,  range  from  53%,  in  the 
case  of  the  concentration  of  lactose,  to  41%,  in  the  case  of  the 
concentration  of  ash. 

In  the  second  group  are  the  curves  for  the  values  of  the  per- 
centages of  protein,  and  of  fat.  The  percentages  of  results 
within  5%  of  the  modes  are  19%  and  20%  respectively. 

The  values  of  the  weight  of  milk,  and  of  the  weight  of  fat, 
form  the  third  group.  Between  these  two  curves,  lie  those  for 
the  distribution  of  the  weights  of  the  other  constituents,  as  was 
explained  above.  These  two  curves  show  that,  in  the  case  of 
the  weights  of  substances  obtained  at  a  milking,  only  8*5  to  10% 
of  the  results  lie  within  a  range  of  5%  of  the  mode. 

The  concentrations  of  the  substances  in  the  first  group  are 
thus  at  least  twice  as  constant  as  those  of  the  substances  in  the 
second  group. 

The  concentrations,  however,  even  of  substances  in  the  second 
group,  are  at  least  twice  as  constant  as  the  total  weights  pro- 
duced, the  curves  for  which  are  in  the  third  group. 

The  values  of  the  percentages  of  fat,  and  of  solids  not  fat,  are 
of  great  importance,  as  certain  values  of  these  quantities  are 
chosen  as  standards  of  the  quality  of  milk.      The  distribution  of 
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these  values  will,  therefore,  be  considered  separately  in  greater 
detail. 

In  the  following  diagram  (Text-fig.  2),  the  ogive  of  the  per- 
centages of  fat  in  the  present  samples  of  milk  is  given.  The 
corresponding  derived  or  frequency  curve  is  shown  by  a  discon- 
tinuous line.  The  percentages  of  fat  are  plotted  as  abscissae. 
The  ordinates  represent  the  numbers  of  results,  out  of  a  total  of 
109,  which  occur  at,  or  below,  given  values  of  the  percentage. 
The  circles  correspond  to  the  actual  numbers  of  results.  The 
ordinates   refer  only   to   the   ogive,   and   not    to    the    frequency 
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Text-fig.  2 
Ogiv^e  and  frequency  curve  of  concentrations  of  fat  in  cows"   milk.     Ab- 
scissae: percentages  of  fat.     Ordinates:   numbers  of  results;  ordinates 
refer  only  to  ogive 

curve.  The  latter  has  been  inserted  only  to  render  more  obvious 
the  information  contained  in  the  ogive.  The  heavy  line  at  3*2% 
indicates  the  position  of  the  standard  for  the  percentage  of  fat 
in  New  South  Wales.  The  values  of  this  standard  in  the  other 
Australian  States  are  as  follows:  Victoria,  3'5;  Queensland,  3-3; 
South  Australia,  3*25;  Western  Australia,  3-2%.  The  standard 
percentage  of  fat  in  England  is  3-0. 
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Tt  will  be  seen  from  the  above  diagram  that  only  a  small  pro- 
portion of  the  samples  examined  contained  percentages  of  fat 
below  the  legal  standard  of  the  State  in  which  they  were  obtained. 

The  frequency  curve  shows  that  the  most  probable  percentage 
of  fat  in  these  samples  of  milk  is  4-65.  It  must  be  borne  in 
mind,  however,  that  the  samples  are  of  the  afternoon-milk,  which 
is  richer  in  fat  than  the  milk  obtained  in  the  morning. 

In  the  next  diagram  (Text-fig. 3),  the  ogive  and  the  frequency 
curve  of  the  percentages  of  solids  not  fat  are  given.  As  before, 
the  abscissae  represent  the  percentage-values  of  the  quantity 
measured,  and  the  ordinates,  the  numbers  of  results  at  and  below 
these  values.  The  ordinates  again  refer  only  to  the  ogive.  The 
heavy  line  at  8 '5%  indicates  the  position  of  the  standard  per- 
centage of  solids  not  fat. 
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Text-fig  8, 
Ogive  and  frequencj'^  curve  of   concentrations  of  solids  not  fat   in  cows' 
milk      Abscissae:   percentages  of  solids  not  fat.     Ordinates:   numbers 
of  results;  ordinates  refer  only  to  ogive, 

The  above  diagram   shows  that  over  40%  of  the  samples  ex- 
amined contain   a   percentage    of  solids  not  fat  below  the  legal 
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standard.  The  frequency  curve  also  shows  that,  in  the  present 
results,  the  most  probable  value  of  the  percentage  of  solids  not 
fat  is  8-65.  This  value  is  very  close  to  the  standard,  which, 
therefore,  allows  a  very  small  margin  of  variation.  Over  90%  of 
these  results,  on  the  other  hand,  lie  above  a  percentage  of  solids 
not  fat  of  7*9. 

In  the  preceding  discussion,  three  forms  of  mean  value  have 
been  used,  the  arithmetic  mean,  the  median,  and  the  mode  or 
most  probable  value.  In  series  of  results  which  are  symmetri- 
cally arranged  about  their  central  values,  these  three  means  are 
identical.  Actual  series  of  results  are  rarely  quite  symmetrical, 
however,  and  in  such  cases  the  three  means  may  differ.  In  the 
accompanying  Table,  the  three  forms  of  mean  values  of  the  results 
of  the  present  series  are  placed  together  for  comparison. 


Table  vi. 

Aiithmetic  means,  medians,  and  modes  or  most  prol)al)le  values,  of  the 

composition  and  properties  of  cows'  milk. 


Mean 

Median. 

Mode. 

Weight  of  milk 

3-7 

3-7r) 

3-.-) 

Weight  of  fat 

182 

173 

150 

Density 

ro-_H)7 

1-0297 

1  0297 

Depression  of  freezing-point ... 

UT)68 

0T)()2 

0-562 

Conductivitj^ 

4T.r, 

4-55 

4  5 

Total  solids,  p.c, 

13  60 

13  •4.-) 

13-24 

Fat,  p.c.     ... 

5-0 

4-8.5 

4-65 

Solids  not  fat,  p.c... 

8  60 

8-65 

8-65 

Lactose,  p.c. 

4-9 

5-0 

5  0 

Ash,  p.c.    ... 

.       0-69 

0-70 

0-72 

Protein,  etc.,  p.c.    ... 

2  "9 

3  0 

2  9 

Water,  p.c. 

86-45 

86 -oo 

86-75 

The  figures  in  the  above  Table  show  that  the  three  forms  of 
mean  value  are  very  close  together  for  most  of  the  quantities 
measured.  The  greatest  variation  is  to  be  seen  in  the  case  of 
the  weight  of  fat  obtained  at  a  milking.  The  mode  of  this 
weight  is  about  14%  less  than. the  mean.  The  modes  of  the  per- 
centaiic  of  fat  and  of  the  weifiht  of  milk  obtained  at  a  milkinii- 
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are  also  less  than  the  mean  values,  the  former  to  the  extent  of 
about  7%,  the  latter  to  the  extent  of  about  6%.  The  mode  of 
the  percentage  of  total  solids  is  also  less  than  the  mean  value,  as 
a  consequence  of  the  behaviour  of  the  values  of  the  percentage 
of  fat.  The  three  forms  of  mean  of  the  percentage  of  solids  not 
fat,  however,  are  practically  identical. 

Relations  between  Constituents  and  Properties. 

Although  no  general  relations,  between  the  percentages  of  the 
various  constituents  of  the  milk  and  the  values  of  the  various  pro- 
perties, are  at  once  apparent  from  an  examination  of  the  figures 
for  the  individual  samples,  such  relations  do  exist.  So  definite  is 
the  relation  between  the  density,  the  percentage  of  fat,  and  the 
percentage  of  solids  not  fat,  or  total  solids,  for  example,  that 
Fleischmann  (1885),  and  Helmer  and  Droop  Richmond  (1888) 
have  devised  formulae  by  which  the  value  of  one  of  these  three 
quantities  may  be  calculated  from  the  values  of  the  other  two. 

From  the  figures  for  the  mean  values  of  the  composition  and 
properties  of  the  milk  collected  on  the  same  days,  however,  it 
may  be  seen  more  readily  whether  any  relations  exist  between 
the  different  quantities.  To  display  graphically  any  such  rela- 
tion, the  mean  values  of  the  quantities  for  the  several  days  have 
been  plotted  as  ordinates  in  the  following  diagram  (Text-fig.  4). 
The  different  ordinates  on  which  the  values  are  measured  are 
spaced  equally  along  the  abscissa,  and  represent  the  different 
days  on  which  the  samples  were  collected.  The  points  represent- 
ing the  different  mean  values  of  the  same  quantity  have  been 
joined  by  straight  lines.  It  is  to  be  borne  in  mind,  that  the 
lines  obtained  in  this  way  are  not  graphs  in  the  ordinary  sense 
of  the  word.  They  do  not  represent  the  values  of  the  ordinates 
corresponding  to  given  values  of  the  abscissae.  The  points  on 
the  abscissa  have  no  "values,"  they  simply  represent  different 
groups  of  samples;  and  the  ordinates  for  the  different  values  of 
each  quantity  have  been  joined  by  lines  merely  to  connect  them 
together,  and  to  facilitate  their  comparison  with  the  correspond- 
ing points  for  the  values  of  other  quantities. 
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The  values  for  the  electrical  conductivity  have  been  measured 
downwards  in  the  above  diagram  to  render  them  more  easily 
comparable  with  the  values  of  the  other  quantities,  which  have 
been  measured  upwards  in  the  ordinary  way. 


Samcles   12-22 


5.0 


5.0 


1.030 


1.028 


35. ^6  59-70    - 

Text-tig.  4. 
Diagram   showing  relation  between  various  properties  and  constituents  of 
cows'  milk.       Ordinates  :   values  of  quantities  measured.     Points  on 
abscissa  represent  corresponding  values  of  different  quantities. 

The  diagram  show^s,  at  once,  that  there  is  a  distinct,  inverse 
relation  between  the  mean  percentage  of  lactose,  and  the  mean 
conductivity.     Jackson  and  Rothera  (1914)  showed  that  a  similar 
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definite  relation  between  these  quantities  exists  in  the  samples  of 
milk  obtained  from  the  different  quarters  of  a  cow's  udder  at  one 
milking.  Their  measurements  of  conductivity  were  made,  how- 
ever, upon  milk  from  which  the  fat  had  been  removed.  These 
relations  are  also  shown  by  the  diagrams  representing  the  effect 
of  the  number  of  calves  or  age  of  the  cow,  and  the  stage  of 
lactation  or  age  of  the  calf,  on  the  mean  composition  and  pro- 
perties of  the  milk  (Text-figs.  5  and  6). 

Text-fig.  4  also  indicates  the  existence  of  a  direct  relation 
between  the  weights  of  milk  obtained  at  a  milking,  and  the 
corresponding  weights  of  fat.  The  mean  weights  of  fat  fluctuate 
in  the  same  direction  as  the  mean  weights  of  milk,  and  do  not 
show  any  tendency  to  remain  constant  and  independent  of  the 
amounts  of  milk.  The  present  results  are  for  single  milkings, 
however,  and  not  for  the  daily  outputs  of  the  cows.  The  above 
Figure  shows  also  that  there  is  a  relation  between  the  percentages 
of  lactose  and  the  conductivity,  and  the  weights  of  milk  and  of 
fat.  Cows  producing  larger  quantities  of  milk  thus  show  no 
tendency  to  yield  a  secretion  poorer  in  fat  or  in  lactose  than 
those  producing  less  milk  under  the  same  circumstances. 

Between  the  remaining  mean  values  of  the  composition  and 
properties  of  the  milk  no  distinct  relations  are  shown  by  the 
above  diagram.  The  dependence  of  the  density  on  the  percent- 
ages of  fat  and  of  ash,  which  is  to  be  observed  in  certain  in- 
dividual samples,  is  not  seen  when  the  mean  values  are  con- 
sidered. There  is  also  no  evidence  that  a  higher  percentage  of 
fat  is  generally  associated  with  a  higher  percentage  of  protein, 
as  was  thought  to  be  the  case  by  Hart  (1906),  and  by  Eckels 
and  Shaw  (1913). 

These  results  do  not  show  the  direct  relation  between  the  per- 
centage of  ash  and  the  conductivity,  which  was  observed  by  F. 
Petersen  (1904). 

Effect*  of  Breed. 
In  the  following  Table  are  given  the  mean  composition  and 
properties  of  the  milks  of  cows  of  different  predominant  strains 
of  breed.      The  numbers  of  cows  of  each  strain  vary  from  51  to 
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12.  The  calculated  mean  values  are,  therefore,  not  so  strictly 
comparable  as  if  the  numbers  of  the  cows  of  each  strain  were 
approximately  equal. 


Table  vii. 


Predominant  strain. 

Shortliorn. 

Crossbreed. 

Ayrshire. 

Jersey. 

Number  of  cows 

51 

18 

19 

12 

Number  of  calves 

5 

3 

3 

4 

Age  of  calves... 

4-5 

4-8 

4-5 

3-9 

Weight  of  milk 

3-8 

3-4 

3-9 

4-3 

Weight  of  fat 

179 

186 

197 

213 

Density 

1-0301 

1-0293 

I  -0294 

1-0301 

Freezing-point 

0-o64 

0-564 

0-562 

0-562 

Conductivity  ... 

4 -Go 

4-55 

4-75 

4-45 

Total  solids,  p.c. 

13-0 

14-25 

13-55 

13-7 

Water,  p.c.     ... 

86 -5 

85-75 

86-45 

86-3 

Fat,  p.c. 

4-8 

5-55 

5-0 

4-85 

Solids  not  fat,  p.c. 

8-7 

8-7 

8-55 

8-65 

Sugar,  p.c. 

4-9 

4-85 

4-85 

5-05 

Ash,  p.c. 

0-69 

0-72 

0-66 

0-67 

Protein,  etc.,  p.c. 

3-05 

3-0 

3-0 

3-0 

The  values  given  in  this  Table  show  that  the  greatest  range  of 
variation  occurs  in  the  mean  percentage  of  fat,  which  is  greatest 
in  the  case  of  Crossbred  cows(5"5%),  and  least  in  the  case  of 
Shorthorn  strains  (4"8%).  The  mean  yield  of  milk,  on  the  other 
hand,  is  greatest  in  the  case  of  the  Jersey  strain (4-3  kg.),  and  least 
in  the  case  of  the  Crossbred  (3*4  kg.).  The  mean  total  weight  of 
fat  obtained  at  a  milking  is  greatest  in  the  case  of  the  Jersey 
strain (21 3 gm.),  and  least  in  the  case  of  the  Shorthorn  (I79gm.). 
The  mean  percentage  of  lactose  is  highest  in  the  Jersey  strain 
(5*05%),  and  lowest  in  the  Crossbred  and  Ayrshire(4-85%).  The 
mean  percentage  of  ash  is  greatest  in  the  Crossbred  cows(0"72%), 
and  least  in  the  case  of  the  Ayrshire  strains  (0"66%).  The  mean 
percentage  of  protein  and  extractives  is  greatest  in  the  milk  of 
cows  of  Ayrshire  strain  (3"1%),  and  least  in  that  of  cows  of 
Crossbred  and  Ayrshire  strains  (3-0%).  Its  range  of  variation 
is  small. 
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Among  the  physical  properties,  the  greatest  variation  is  shown 
by  the  electrical  conductivity,  which  ranges  from  4*75  x  10~- 
reciprocal  ohms  in  the  case  of  the  Jersey  strain,  to  4*55  x  10~- 
in  the  case  of  the  Crossbreed  strain.  The  variation  of  the  mean 
freezing  point  is  within  the  limits  of  error  of  the  determination. 
The  density  varies  from  1"0301  in  the  milk  of  Jersey  and  Short- 
horn strains,  to  1'0293  in  that  of  Crossbred  cows. 

The  average  numbers  of  calves  of  the  cows  of  the  different 
strains  range  from  5  to  3.  The  average  ages  of  the  calves  range 
from  3*9  to  4*8  months.  The  data  for  the  effect  of  the  number 
of  calves  or  age  of  the  cows,  and  of  the  period  of  lactation  or  age 
of  the  calves,  show  that  these  variations  are  not  large  enough  to 
affect  appreciably  the  present  comparison  of  the  mean  values  of 
the  composition  and  properties  of  the  milk  of  cows  of  different 
predominant  strains. 

Efefct  of  number  of  calves  or  age  of  cow. 

Tn  the  following  Table  are  given  the  mean  values  of  the  com- 
position and  properties  of  the  milk  of  cows  which  have  had 
different  numbers  of  calves,  that  is,  of  cows  of  different  ages. 
The  number  of  cows  at  each  age  varies  from  7  to  28.  In  this 
case  the  means  compared  are  those  of  rather  widely  varying 
numbers  of  results,  and  are  not  so  strictly  comparable  as  they 
would  be,  if  the  numbers  of  the  cows  at  the  different  ages  were 
approximately  equal.  The  numbers  of  calves  of  the  cows  ex- 
amined range  from  1  to  9;  the  ages  of  the  animals,  therefore, 
range  from  2  to  10  years. 
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Table  viii. 

Effect  of  number  of  calves  or  age  of  cow  on  mean  composition  and 

properties  of  its  milk. 


Number  of  calves. 

1 

7 

2 

3 

4 

5 

6-7 

8-9 

Number  of  cows  . . . 

16 

28 

16 

16 

10 

12 

Age  of  calf 

3-5 

5-5 

4-5 

4-5 

3-6 

4-1 

51 

Weight  of  milk    . . . 

3-3 

3-2 

3-7 

4-2 

3*9 

3-3 

4-3 

Weight  of  fat       ... 

165 

175 

188 

206 

185 

140 

202 

Density... 

1  -0304 

1-0293 

10300 

1  -0299 

1-0295 

1-0300 

1  -0295 

Depression  of  f.pt. 

0-570 

0-562 

0-563 

0"559 

0-568 

0-562 

0-562 

Conductivitj^ 

4-5 

4-6 

4-5 

4.6 

4-95 

4-6 

4-6 

Total  solids,  p.c... 

13-35 

14-45 

13-6 

13-95 

13-25 

13-15 

13-45 

Water,  p.c. 

86-65 

85-55 

86 -4 

86-05 

86-75 

86-85 

86-55 

Fat,  p.c. 

4-95 

5-7 

5-1 

5-15 

4-65 

4-3 

4-75 

Solids  not  fat,  p.c. 

8-4 

8-75 

8-58 

8-8 

8-6 

8-85 

8-7 

Lactose,  p.c. 

4-95 

4-85 

4-95 

4-95 

4-7 

4-85 

5  0 

Ash,  p.c. 

0-73 

0-70 

0-69 

0-72 

0-71 

0-67 

0-60 

Protein  &  ext.,  p.c. 

2-7 

3-2 

2-85 

3-1 

3-2 

3-3 

3-1 

The  mean  ages  of  the  calves  of  the  cows  of  different  ages  are 
shown  by  the  above  Table  to  range  from  5-5  to  3 '5  months.  The 
data  given  for  the  variation  of  composition  and  properties,  with 
the  period  of  lactation,  show  that  this  range  is  small  enough  to 
be  without  noticeable  effect  on  the  present  comparisons. 

In  the  accompanying  diagram  (Text-fig.  5),  the  mean  values  of 
the  composition  and  properties  of  the  milk  of  cows  of  different 
ages,  or  which  have  had  different  numbers  of  calves,  have  been 
plotted  as  ordinates,  against  the  numbers  of  calves  as  abscissiie. 

This  diagram  shows  at  once  that  the  mean  values  of  the 
physical  properties  of  milk,  density,  freezing  point,  and  electrical 
conductivity  are  unaffected  by  the  age  of  the  cow.  The  weight 
of  milk  yielded,  and  the  percentage  of  sugar  present  are  also 
unaffected.  The  mean  percentage  of  protein  increases  from  3*0 
to  33  during  the  period  examined.  The  mean  percentage  of  fat, 
on  the  other  hand,  decreases  from  5*4  to  4*3,  and  the  mean  per- 
centage of  ash  decreases  from  0'75  to  0-62,  during  the  same 
period.  The  percentage  of  total  solids  falls,  as  the  age  of  the 
cow  increases,  from  14-0  to  13-2. 
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Text.  tig.  5. 
Effect  of  nuniljer  of  calves,  or  age  of  cow,  on  composition  and  properties  of 
milk.     Ordinates:  values  of  composition  and  properties.     Abscissie: 
numbers  of  calves. 

Effect  of  Period  of  Lactatiox. 
The  effect  of  the  period  of  lactation  on  the  composition  and 
properties  of  cows'  milk  is  shown  by  the  figures  in  the  following- 
Table.  The  periods  have  been  expressed  as  months  of  thirty  days 
each.  The  number  of  cows  at  each  stage  of  lactation  is  also  given. 
Tlie  values  of  the  composition  and  jDroperties  are  the  mean  values 
for  the  number  of  cows  at  each  stage. 
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The  mean  number  of  cows  at  each  month  of  lactation  up  to  and 
indudmg  the  seventh,  is  12,  and  the  maximum  deviation  from  this 
mean  is  2.  After  the  seventh  month,  the  number  of  cows  in  milk 
shows  a  sudden  falling  off. 

The  average  number  of  calves  to  which  the  cows  at  each  month 
of  lactation  had  given  birth  is  given  in  the  third  column,  to  the 
nearest  whole  number.  This  number,  for  the  hrst  seven  months, 
varies  between  4  and  5.  The  average  values  of  the  composition 
and  properties  are  thus  quite  comparable  for  these  months,  both 
as  regards  the  numbers  of  samples  examined  at  each  month,  and 
as  regards  the  mean  age  or  number  of  calves  of  the  cows.  After 
the  seventh  month,  the  variation  of  the  number  of  calves  is  from 
3  to  5,  and  as  the  numbers  of  results  examined  at  each  month  ai'e 
only  half  those  examined  in  the  earlier  period,  the  mean  values  of 
the  composition  and  properties  of  the  milk  secreted  during  the 
eighth  and  later  months  are,  perhaps,  not  so  strictly  comparable 
with  those  of  the  milk  secreted  during  the  earlier  periods  of  lac- 
tation. Of  the  total  number  of  samples  examined,  86  were  of  the 
milk  obtained  during  the  fu'st  seven  months  of  lactation,  16  were 
of  the  milk  of  the  eighth  to  eleventh  months,  and  2  were  of  the 
milk  of  later  periods. 

In  the  accompanying  diagram  (Text-fig.  6)  the  values  of  the 
properties  and  composition  given  in  Table  ix.,  have  been  plotted 
as  ordinates,  while  the  corresponding  periods  of  lactation  have 
been  plotted  as  abscissae.  Smooth  curves  have  been  drawn  through 
the  points  obtained  in  this  way. 

The  scales  of  the  ordinates  are  not  the  same  for  each  curve.  In 
the  case  of  the  curves  for  percentages  of  total  solids,  fat,  solids 
not  fat,  protein,  and  sugar,  the  distance  between  adjacent  hori- 
zontal lines  represents  a  variation  of  2%.  In  the  case  of  curve 
for  the  percentages  of  ash,  this  distance  represents  a  variation  of 
0-2%.  For  the  other  curves,  this  distance  corresponds  to  the  fol- 
lowing variations:  density,  0*02;  freezing-point,  0-02°C.;  con- 
ductivity, 2-0xl0~-  reciprocal  ohms;  weight  of  milk,  5*0  kg., 
weight  of  fat,  200  gm.  The  scales  of  the  ordinates  are  the  same 
as  in  Text-figure  5. 
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The  curves  show  that  the  percentage  of  fat  in  cows'  milk  tends 
to  rise  slowly  during-  the  whole  period  of  lactation. 


Text-tig.  t). 
Effect  of  age  of  calf  or  stage  of  lactation  on  composition  and  properties  of 
cows'  milk.     Ordinates :  values  of  composition  and  properties.     Ab- 
scissae :  ages  of  calves  (months). 

The  percentage  of  protein  falls  slightly  during  the  first  three 
months,  and  then  rises  till  the  end  of  lactation,  when  its  value  is 
nearly  30%  higher  than  it  was  in  the  first  month. 

The  percentage  of  ash  falls  slightly  during  tlie  first  five  months, 
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and  during-  the  remainder  of  the  period  rises  again,  finally  reach- 
ing its  initial  value. 

Tlie  percentage  of  lactose  falls  steadily  during  the  whole  period 
of  lactation,  the  final  value  being  about  10%  lower  than  the  initial 
value. 

The  variation  of  the  percentage  of  total  solids  is  dependent  on 
that  of  the  separate  constituents.  This  value,  like  that  of  the  per- 
centage of  protein  and  of  ash,  falls  at  first,  and  then  rises  again. 

The  value  of  the  conductivity  increases  steadily  during  the 
whole  period  of  lactation  ;  the  final  value  being  about  10% 
higher  than  the  initial. 

The  values  of  the  density  and  of  the  freezing'-point  remain  con- 
stant through  the  whole  course  of  lactation. 

The  weight  of  milk  obtained  at  a  milking  falls  steadily  and 
rapidly  as  lactation  proceeds,  the  yield  towards  the  end  being  less 
than  half  of  what  it  was  at  the  beginning. 

The  weight  of  fat  obtained  at  a  milking  also  tends  to  fall 
steadily  during  the  whole  period  of  lactation,  and  to  about  the 
same  extent  as  the  weight  of  milk,  in  spite  of  the  fact  that  the  per- 
centage of  fat  tends  to  increase. 

As  was  stated  above,  the  weights  of  the  remaining  constituent? 
are  more  dependent  on  the  total  amount  of  the  milk  than  is  the 
weight  of  fat.  The  weights  of  these  constituents  will,  therefore, 
fall  steadily  during  lactation  with  the  weight  of  the  milk. 

In  conclusion,  I  wish  to  express  my  indebtedness  to  Professor 
Sir  Thomas  Anderson  Stuart,  in  whose  laboratory  this  work  was- 
done;  and  to  Dr.  E.  Sinclair,  Inspector  General  of  the  Insane,  by 
whose  courtesy  the  samples  of  milk  discussed  in  this  paper  were 
obtained.  I  also  wish  to  thank  Dr.  H.  G.  Chapman  for  his  helpful 
criticism  during  the  progress  of  the  work. 

Summary. 

The  variations  of  the  composition  and  properties  of  samples 
of  afternoon-milk  from  109  normal  cows  are  discussed. 

The  following  were  the  most  probable  values  of  the  quantities 
measured:  depression  of  freezing-point,  0*562°C.;  density,  1-0297; 
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electrical  conductivity,  4'5  x  lO""'  reciprocal  ohms;  total  solids, 
13-24%;  fat,  4-65%;  solids  not  fat,  8-65%;  lactose,  5-0%;  ash, 
0*72%;  protein  and  extractives,  2*9%. 

The  depression  of  tlie  freezina-point,  and  the  density  were  the 
least  variahle  quantities  measured. 

The  concentrations  of  the  constituents  were  much  less  variahle 
than  the  total  quantities  obtained  at  a  milking. 

The  concentrations  of  the  soluble  constituents  were  much  less 
variable  than  those  of  the  constituents  in  suspension.  The  concen- 
tration of  lactose  was  tlie  least  variable,  that  of  fat  the  most 
variable. 

About  3%  of  the  samples  contained  a  percentage  of  fat  belo\v 
3*2;  about  40%  of  the  samples  contained  a  percentage  of  solids 
not  fat  below  8*5. 

The  mean  percentages  of  fat  and  of  ash  were  greater  in  the 
milk  of  older  cows ;  the  mean  percentage  of  protein  was  less.  The 
percentages  of  the  other  constituents,  and  the  properties,  were  not 
affected  by  the  age  of  the  cow. 

The  mean  yields  of  milk  became  lower  in  the  later  stages  of  lac- 
tation ;  the  mean  percentages  of  lactose  was  also  slightly  lower 
in  the  milk  of  the  later  stages  of  lactation,  but  the  electrical  con- 
ductivity, and  tlie  percentages  of  fat  and  of  protein  became  higher 
as  the  stage  of  lactation  became  later. 
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THE  COMPOSITION  OF  EXPIRED  ALVEOLAR  AIR. 

By  Ethel  C.  Pinkerton,  B.Sc.  (Syd.),  Science  Research 
Scholar  in  the  University  of  Sydney. 

(From  the  Physioloyical  Laboratory  of  the  University  of  Sydney.) 

In  a  previous  communication  (1)  dealing  with  the  percentage 
of  carbon  dioxide  in  expired  alveolar  air,  it  has  been  shown  that 
the  amount  of  carbon  dioxide  in  the  last  625  c.c.  of  expired  air 
does  not  vary  beyond  the  error  of  the  analytical  method,  when  the 
expulsion  has  been  performed  within  two  seconds,  for  quantities 
of  air  of  two  litres  or  over,  and  within  one  second  for  quantities 
of  one  to  two  litres  of  expired  air.  The  investigation  of  the  com- 
position of  expired  alveolar  air  has  now  been  extended  to  the 
estimation  of  oxygen  as  well  as  carbon  dioxide,  and  more  accu- 
rate analytical  methods  have  been  employed  for  the  determinations 
of  the  amounts  of  the  gases. 

Methods. — The  samples  of  air  have  been  obtained  in  tlie  same 
way  as  in  the  previous  research  (i)  b}^  collecting  them  through 
small  capillary  pipes  set  in  a  long  brass  tube,  into  which  the  sub- 
ject of  the  experiment  breathed.  The  tube  is  the  same  as  used 
previously,  and  the  capillary  tubes  have  been  fixed  250,  500,  1750 
and  2000  mm.  from  the  mouthpiece.  The  analyses  of  the  gases  of 
the  samples  have  been  performed  in  a  large  Haldane  apparatus, 
the  carbon  dioxide  being  absorbed  by  potash,  and  the  oxygen  by 
alkaline  pyrogallic  acid.  The  carbon  dioxide  can  be  estimated  to 
001  c.c.  in  a  measurement  of  1  c.c,  giving  an  analytical  error  of 
1  in  100.  The  percentages  of  carbon  dioxide  in  the  samples  are 
calculated,  therefore,  to  the  second  decimal  place.  The  error  in 
the  determinations  of  oxygen  has  been  ascertained  in  a  series  of 
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estimations  of  the  amount  of  oxygen  in  the  air  of  the  room.     The 
results  of  these  analyses  are  given  in  Table  i. 


Table  i. 


Date. 

Bar, 
Press. 

Temp . 

Percentage  of  oxygen  obtained. 

Aveiage 
per- 

Range. 

nim.Hg. 

centage. 

Il.vii.17 

764-8 

16-1 

20-90,  20-87,  20-87,  20  88, 
20-84,  20  81 

20-86 

±0  05 

12.vii.l7 

758-0 

14-7 

20-93,  20-94,  2097 

20-95 

±0  02 

16.vii.l7 

755-6 

16-5 

20-87,  20-86,  2089 

•20-87 

±0-02 

18.vii.l7 

747-0 

14-3 

20-89,20-87,20-88,  '20  85, 
20  90,  20-91 

•20-88 

±0-03 

The  figures  in  this  Table  for  the  oxygen  in  tlie  air  of  the  room 
have  varied  from  20-81  to  20*97%.  These  figures  are  all  some- 
what lower  than  2096,  but  the  clift'erences  between  the  analyses 
on  different  days  do  not  exceed  OIG  parts  in  20-89  parts  of  air,  and 
the  duplicates  do  not  vary  by  more  than  009  parts  in  the  same 
quantity.  In  the  first  series  of  experiments,  a  plug  of  glass-wool 
was  placed  in  the  brass  tube,  as  proposed  by  Henderson,  Chilling- 
worth  and  Whitney(2)5  but  this  was  omitted  in  a  second  series. 
The  omission  of  the  plug  of  cotton-wool  has  made  no  dilference  to 
the  ease  with  which  the  breath  displaced  the  air  in  the  brass  tube. 
It  would  appear  that  the  expired  air  is  driven  into  the  tube  at 
such  a  rate,  that  the  air  already  in  the  tube  is  displaced  by  the 
advanchig  wave  of  the  entering  air.  1  am  indebted  to  Mr.  F.  W. 
Carpenter  for  the  suggestion,  that  tiie  air  respired  into  the  brass 
tube  behaves  like  an  "explosive  wave,"  driving  tlie  contents  of  the 
tube  before  it. 

HesuKs. — As  it  felt  easier  to  breathe  quickly  into  the  empty 
brass  tube,  and  as  the  results  of  the  analyses  show  the  least  change 
along  the  tube,  the  results  of  the  second  series  of  experiments,  in 
which  no  glass-wool  was  placed  in  the  brass  tube,  will  be  described 
fu-st.    The  figures  are  given  in  Table  ii. 
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COMPOSITIOX    OF    EXPIRED    ALVEOLAR    AIR, 


Table  ii. 


Volume 

Percentage  of  0„  in  samples 

1 
Percentage  of  CO,  in  samples 

No.  of 

of  ex- 

of expired  alveolar  air,  col- 

of expired  ah^eolar  air,  col- 

expt. 

pired  air 

lected  at  distances  from  the 

lected  at  distances  from  the 

in  c.c. 

mouthpiece  of 

mouthpiece  of 

25  cm. 

50  cm. 

175  cm. 

200  cm. 

25  cm. 

50  cm. 

175  cm. 

200  cm. 

1 

1150 

15-73 

15-58 

15-77 

15-77 

4-80 

483 

4-72 

4  72 

2 

1250 

16-40 

16-42 

16-47 

16  46 

4-52 

4-54 

4-45 

441 

3 

1250 

16-35 

16  41 

16-44 

16-45 

4-44 

4-47 

441 

4-37 

4 

1276 

15-94 

16  02 

16  04 

16-01 

471 

471 

4-68 

4-64 

5 

1800 

16  17 

16-22 

1619 

16  21 

4-65 

4-66 

4  59 

4-57 

6 

1300 

16-32 

16-40 

16-58 

16-61 

4  42 

4-43 

4-32 

4-32 

7 

1450 

16-44 

16  39 

16-69 

16-54 

4-41 

4-44 

4-29 

4-26 

8 

1475 

15-74 

15-71 

15-89 

15-91 

5-02 

5-00 

4-87 

4-89 

9 

1550 

16-92 

16-93 

16-97 

1703 

4-34 

4-26 

4-27 

4-26 

The  results  are  arranged  in  the  order  of  the  volume  of  the 
expired  air.  The  expired  air  has  been  ejpelled  as  quickly  as  pos- 
sible from  tlie  lungs.  The  brass  tube  contains  625  c.c.  between  the 
mouthpiece  and  the  outlet,  200  cm.  from  tlie  mouthpiece.  The 
results  show  that  the  air,  filling  the  brass  tube,  in  the  neighbour- 
hood of  the  outlets  at  25  cm.,  and  50  cm.,  invariably  contains 
slightly  less  oxygen,  and  slightly  more  carbon  dioxide  than  that  in 
the  neiglibourhood  of  the  outlets  at  17.")  cm.,  and  200  cm.,  from 
the  mouthpiece.  The  difference  in  experiment  9  amounts  to  less 
than  0*07%  oxygen,  and  to  less  than  0*04%  carbon  dioxide; 
while,  in  experiment  7,  the  difference  amounts  to  0*02%  oxygen, 
and  to  0*15%  carbon  dioxide,  the  greatest  difference  observed 
in  this  series.  It  would  thus  appear  that,  in  a  respiration  of  about 
1300  c.c,  the  last  625  c.c.  show  a  change  in  composition  of  not 
more  than  0-15%  carbon  dioxide,  and  0'20%  oxygen.  The  range 
of  variation  in  the  composition  of  the  last  625  c.c.  to  be  expelled 
from  the  lungs  depends  on  the  sjDeed  with  which  the  air  is  driven 
into  the  brass  tube.  The  quicker  the  air  enters,  the  more  uniforni 
is  the  composition  of  the  last  portion.  As  the  period  of  expira- 
tion becomes  prolonged,  the  percentage  of  carbon  dioxide  in  the 
last  part  of  the  expired  alveolar  air  rises,  while  the  percentaoe  of 
oxygen  falls  {vide  experiment  4  of  Table  iii.). 
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A  more  extensive  series  of  figures  lias  been  oljtained  in  the  first 
set  of  experiments,  in  which  glass-wool  was  placed  in  the  brass 
tube.  The  results,  arranged  according  to  the  depth  of  the  expira- 
tion, which  varied  from  IJOO  c.c.  to  1025  c.c,  are  recorded  in  Table 
iii. 

Table  iii. 


Volume 

Percentage  of  0^  in  s. 

unples 

Percentage  of  CO 2  in  sam- 

No. of 

of  expired 

of  expired  alveolar  air,  col- 

ples 0 

expired  alveolar  air. 

expt. 

air 

lected    at   distances 

from 

collected  at  distances  from 

in  c.c. 

the  nioutiipiece  of 

the  mouthpiece  of 

25  cm. 

50  cm. 

175cm. 

200cm. 

25  cm. 

50  cm. 

175cm. 

•200cm. 

1 

900    ( 

16-62 

16-58 

16  69 

'6-68 

4  24 

4-21 

4-11 

4  08 

duplicates  ^ 

16 

54 

16-57 

16-70 

16  70 

4-20 

4-23 

412 

3  99 

2 

1000 

16 

62 

16-69 

16-98 

17  06 

3-98 

3-97 

3-77 

3-74 

3 

1025 

17 

05 

16-99 

17-24 

17  30 

4  02 

4-08 

3-91 

3-84 

4 

1050 

16 

68 

16-86 

16-92 

16  95 

4-37 

4-14 

4-24 

417 

5 

1100 

16 

12 

16-30 

16  36 

16-52 

4  62 

4-51 

4-46 

4-35 

6 

1125 

15 

99 

16-05 

16  07 

16-13 

4-48 

4-43 

4-53 

4-37 

7 

1175 

16 

77 

16-76 

16-77 

16-71 

4  03 

4-12 

4-09 

4-03 

8 

1175 

16 

56 

16-57 

16-75 

16  74 

4-28 

4-27 

4-22 

415 

9 

1200 

15 

70 

15-76 

15-93 

15-98 

4-70 

4-71 

4-54 

4  54 

10 

1290 

16 

81 

16-71 

16-84 

16-87 

4  04 

4  03 

3-94 

3-88 

11 

1200 

16 

99 

16-88 

16-98 

17-08 

4-26 

4-28 

4-13 

4-08 

12 

1300 

16 

62 

16-70 

16-83 

16-90 

4-17 

4-13 

4-05 

3-99 

13 

1325 

16 

82 

16-94 

17  03 

17-08 

4-25 

4-18 

412 

4-08 

14 

1325 

16 

73 

16-77 

16-97 

17-00 

4-23 

4-22 

410 

4-04 

15 

1326 

16 

27 

16-28 

16  30 

16  39 

4-39 

4-40 

4-35 

4-30 

16 

1326 

16 

61 

16-70 

16-80 

16-81 

4  04 

4  06 

3-88 

3-88 

17 

1350 

16 

37 

16-42 

16-39 

16-48 

4-20 

4-17 

4-13 

410 

18 

1400 

15 

90 

1596 

16-08 

1610 

4-76 

4-70 

4-71 

4-63 

19 

1425 

16 

26 

16-35 

16-54 

16  60 

4-31 

431 

4-19 

4  13 

20 

1425 

16 

23 

16-30 

16-47 

16-56 

4-29 

4-30 

418 

4  13 

21 

1450 

16 

47 

16-54 

16-64 

16-66 

4-57 

4-58 

4-53 

4-51 

22 

1450 

16 

64 

16-56 

16-63 

16-66 

4  22 

4-31 

4-27 

4. 24 

23 

1625 

16-40 

16-35 

16-51 

16-56 

4-41 

4-32 

4-18 

4  22 

The  figures  show  that  the  expired  air,  which  is  collected  at  a 
distance  of  200  cm.  from  the  moutiipiece,  contains  more  oxygen 
and  less  carbon  dioxide  than  that  leaving  the  lungs  at  the  end  of 
expiration.  In  two  exi)eriments,  viz.,  Nos.  7  and  22,  there  appears 
to  be  no  evidence  of  any  change  in  composition  in  the  portion  of 
expired  alveolar  air  examined.  In  experiment  2,  the  difference 
amounts  to  0-o6%  oxygen,  and  to   0-22%   carbon   dioxide,  the 
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greatest  ditt'ereiiee  observed  in  this  investigation.  Tiie  total  volume 
expired  in  exi3erinient  2  is  1000  c.c,  so  that  the  composition  of  the 
last  600  c.c.  does  not  vary  by  more  than  0-36%  oxygen,  and  0*22% 
carbon  dioxide.  In  experiment  9,  which  is  typical  of  many,  the 
oxygen  has  decreased  0'22%,  and  the  carbon  dioxide  diminished 
0-16%. 

From  these  two  series  of  experiments,  it  appears  that  the  carbon 
dioxide  increases  slowly  in  the  expired  air  during  a  rapid  expira- 
tion. The  rate  of  increase  varies,  but,  in  tlie  last  000  c.c.  expelled 
from  the  lungs,  the  increase  is  not  more  than  0*22%  carbon 
dioxide,  while  it  is  not  more  than  half  this  figure  in  17  out  of  o2 
experiments. 

Discussiun  of  lietmlta. — Two  methods  have  been  used  recently 
to  examine  the  comp^ition  of  successive  portions  of  the  air 
expired.  Haldane^S)  has  measured  the  percentage  of  carbon 
dioxide  in  the  linal  portion  of  the  air  breatlied  out  during  a  series 
of  expirations  of  increasing  depth.  He  has  concluded,  from  his 
results,  that  the  deeper  part  of  an  expiration  contahis  no  more 
carbon  dioxide  than  the  middle  part.  Krogh  and  Lindhard(4) 
have  examined  successive  portions  of  tlie  air  breathed  out  during 
work,  the  samples  being  collected  at  intervals  of  some  hundredths 
of  a  second.  They  have  found  that  each  successive  portion  of  the 
expired  air  contains  more  carbon  dioxide  than  that  wljicli  precedes 
it,  and  less  than  that  which  follows  it.  They  have  been  unable  to 
apply  this  method  to  the  examination  of  the  breath  expired  when 
the  body  is  at  rest,  but  they  have  employed  a  modification,  whence 
they  conclude  that  the  percentage  of  carbon  dioxide  rises  slowly 
at  the  end  of  a  normal  respiration,  the  curve  of  the  concentration 
of  carbon  dioxide  in  the  breath  showing  a  marked  tendency  to 
become  asymptotic. 

The  method  used  in  this  paper  makes  it  possible  to  examine  the 
composition  of  a  part  of  the  air  of  the  same  breath  to  a  certain 
degree  of  accuracy.  When  the  analysis  is  made  sufficiently  deli- 
cate, it  is  possible  to  detect  a  change  in  the  composition  of  the 
final  600  c.c.  expelled  from  the  air-passages.       The  concentration 
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of  carbon  dioxide  increases  by  a  variable  amount  in  different 
experiments,  but  never  more  than  0-22%,  while  tlie  increase  can 
liardly  be  detected  in  some  experiments.  The  percentage  of 
oxygen  diminishes  by  not  more  than  0'36%. 

In  considering  which  of  these  methods  yiehls  tlie  most  correct 
information  as  to  the  composition  of  the  expired  air,  it  may  l)e 
noted  that  Haldane's  experiments  have  been  made  on  different 
respirations.  His  method  of  estimating  carbon  dioxide  has  been 
sufficiently  accurate  to  detect  the  change  of  composition,  but  the 
fact  that  he  obtained  his  samples  at  various  depths  of  respiration 
from  different  breaths  has  not  permitted  him  to  recognise  small 
differences  in  concentration.  Krogh  observed  the  change  of  con- 
centration during  work  by  analysis  of  successive  samples  collected 
at  consecutive  intervals  of  time,  but,  for  conditions  of  rest,  his 
curve  was  mainly  the  result  of  interpolation.  In  the  method 
employed  in  this  investigation,  the  analyses  are  made  on  successive 
portions  of  the  same  respiration.  When  the  gaseous  analysis  has 
only  been  capable  of  recognising  the  change  of  concentration  of 
0*2%  in  the  amount  of  carbon  dioxide,  the  composition  of  the 
final  600  cc.  expired  has  appeared  uniform;  but,  with  greater 
delicacy,  a  change  in  concentration  of  not  more  than  0-22%  of 
carbon  dioxide,  and  0*36%  oxygen  has  been  observed. 

Tliese  results  are  in  accord  with  the  results  of  Krogh  and  Lind- 
hard.  They  support  Lindhard's  contention (4),  that  the  final 
portion  of  the  expired  air  has  not  the  same  composition  as  the  air 
in  the  alveoli  of  of  the  lungs,  since  the  portion  of  the  alveolar  air 
in  the  trachea  and  bronchioles  will  contain  more  carbon  dioxide, 
than  the  air  expelled  from  the  mouth,  as  it  leaves  the  alveoli  later. 

Conclusions. 
(1)  Estimations  of  the  percentage  of  oxygen  and  carbon 
dioxide  in  the  successive  portions  of  air  rapidly  expelled  from  the 
lungs,  show  that  the  concentration  of  carbon  dioxide  diminishes 
by  not  more  than  0'22%  in  the  final  600  cc,  respired,  and  that 
the  concentration  of  oxygen  augments  by  not  more  than  0*36^ 
in  the  same  portion  of  the  breath. 
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(2)  The  ehang'e  in  concentration  is  independent  of  the  depth  of 
respiration,  bnt  depends  on  the  speed  with  which  the  air  is 
expired.  The  more  slowly  the  air  is  breathed  ont,  the  o-reater  the 
chang-e  in  concentration  of  the  gases  of  the  final  portion. 

(;])  Tliese  results  lead  to  the  inference,  that  the  alveolar  air  in 
tlie  pulmonary  atria  at  the  end  of  an  expiration  contains  a  lower 
concentration  of  oxyg-en  and  a  higher  concentration  of  carbou 
dioxide,  than  the  air  last  expelled  from  the  month  in  the  rapid 
expiration. 

I  beg  to  express  my  indebtedness  to  Professor  Sir  Thomas 
Anderson  Stuart,  in  whose  De]iartment  this  researcli  has  l)een  con- 
ducted, and  to  thank  Dr.  H.  G.  Chapman  for  his  encouragement 
and  assistance  in  this  work. 
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23rd-26th,  1917,  by  C.  G.  lioss]. 

Field  Naturalists'  Club  of  Victoria — 

"Victorian  Naturalist."    xxxiii.,  8-12;  xxxiv.,  1-7(1916-17). 

Public  Library,  Museums,  &c.,  of  Victoria — 
Report  of  the  Trustees  for  19  I  6(1917). 

Royal  Australasian  Ornithologists'  Union — 
"The  Emu,"  xvi.,  2-4;  xvii.,  1-2(1916-17). 
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Royal  Geographical  Society  of  Australasia:  Victorian 
Branch. 

Victorian  Geographical  Journal.    xxxiii.(  1  9  1  7  ). 

Royal  Society  of  Victoria — 

Proceedings.    New  Series,  xxix.,  1-2;  xxx.,  1(1916-17). 

University  of  Melbourne — 
Calendar.    1917(1916). 

Mexico 

Instituto  Geologico  de  Mexico — 
Anales.    No.  i. (1917). 
Boletin.    Niim. 34(1916). 

Modena. 

La  Nuova   Notarisia — From  the  Editor ,  Dr.  G.B.De  Toni 
Serie  xxiv.,  Gennaio,  1913;  xxv.,  Aprile,  1914(1913-14). 

Montreal. 

Natural  History  Society  of  Montreal — 

Canadian  Record  of  Science,    ix.,  8,  T.p.&c.  (1916). 

Royal  Society  of  Canada — 

Proceedings  and  Transactions.  'J'hird  Series,  x..  Parts  2-4 
of  Sections  i.-iv.(1916-17). 

Ne'w  Haven,  Conn. 

Connecticut  Academy  of  Arts  and  Sciences — 
Transactions,    xxi.,  pp. 1-144(191  6). 

Ne"w  York. 

American  Geographical  Society — 

(jeograplncal  Review,  ii  ,  2-6;  iii.,  1-6:  iv.,  1-4(1916-17).  * 

American  Museum  of  Natural  History — 

Bulletin.    xxxv.(1916). 

{a)  Bibliography  of  Fishes,  by  B.  Dean,  enlarged  and  edited 
by  C.  R.  Eastman.  Vol.  i.(  1  91 6).  -  (6)  Bibliography  of  the 
Published  Writings  of  H.  F.  Osborn,  1877-1915,  and 
Supplement    for    1916.     Second    Edition  (1 916-17).  — (c) 
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Check-list  of  Mammals  of  the  N.  A.  Continent,  the  West 
Indies  and  the  neighbouring  Seas.  Supplement  b}^  D.  G. 
Elliott(1917). 

New  York  Academy  of  Sciences — 

Annals,    xxv.,  pp.1-308;  xxvii.,   pp.31-38,   39-191,    193-203, 
205-214(1916-17). 

Ottavra. 

Geological  Survey  of  Canada — 

Map  No.57A,    Frank    Alberta   (showing  the    Landslide  of 

1903)[1917]. 
Memoirs.    Nos  51,  73,  84,  85,  87,  89,  92,  93,  97,  98,  Supple- 
ment to  No.31(1914-17). 
Museum  Bulletin,  Nos.23-25(1916-17). 
Summary  Report  for  1916(1917). 

Oxford. 

Radcliffe  Library,  Oxford  University  Museum — 
Catalogue  of  the  Books  added  during  1916(1917). 

Palo  Alto. 

Leland  Stanford  Junior  University — 

Publications  (University  Series).    No.22(1916), 

Paris. 

"Journal  de  Conchyliologie."    Ixii.,  4;  Ixiii.,  1(1917). 
Societe  Entomologique  de  France — 
Annales.    Ixxxv.,  3-4(1917). 
Bulletin,  1916,  15-21,  T.p.ctc;  1917,  1-6,  9-14(1916-17). 

Pavia 

Istituto  Botanico  dell'  R.  Univeksita  di  Pavia — 

Atti.    ii.  Serie.    Vol.  vii.(  1902). 

Perth,  W.A. 

Geological  Survey  of  West  Australia- — 

Annual  Progress  Report  for  the  Year  1916(1917). 
Bulletin,    Nos.  66,   67,  68  (Text   and    Atlas),  69  (Text  and 
Atlas),  72(1916-17). 
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Government  Statistician,  West  Australia — 

Monthly  Statistical  Abstract.  1916,  197-199;  1917,  200-207* 
(1916-17). 

Royal  Society  of  Wrst  Australia — 

Journal  and  Proceedings,    i  ,  1914-15(1916). 

Petrograd. 

SociETAS  Entomologica  Rossica — 

HorH3  Entomological,    xli.,  7,  T.p.Ll-c;  xlii.,  2(1916). 

Revue  Russe  d'Entomologie.  xv.,  T.p.ctc  ;  xvi,,  1-4(1916-17). 

Philadelphia. 

Academy  of  Natural  Sciences — 
Proceedings.    Ixviii.,  3(19  1  7). 

American  Philosophical  Society — 

Proceedings.    Iv  ,  6-8,  T.p.itc.(  1916). 

Zoological  Society  of  Philadelphia  — 

l<'orty-fiftli  Annual  Report  of  the  iioard  of  Directors,  April, 
1917(1917). 

Pietermaritzburg. 

Natal  Museum — 

Annals.    Vol.  ii..  Index  No.;  iii.,  3(1916-17). 

Portici. 

Laboratorio   di   Zoologia   generale   e  Agraria    della   R, 
ScuoLA  Sup.  d'Agricol.— 
BoUettino,  viii.(1914). 

Port  Moresby,  NG. 

Government  Geologist  of  Papua — 

Bulletin  of  the  Territory  of  Papua,  No.3(1915).— Report  on 
the  Geology  of  Woodlark  Island.  By  E.  R.  Stanley, 
Government  Geologist  (n.d.). 

Pusa,  India. 

Agricultural  Research  Institute — 

Memoirs  of  the  Department  of  Agriculture  in  India.  Bo- 
tanical Se7'ies.    T.p.&c.  of   Vol.  vii.;  viii.,  2,  4-6,  T.p.&c; 
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ix,  1  and  3{19\6-17).-  Entomological  Series,  v.,  2-3(1917). 
—  Bulletin,  No.64  ( 1  916).— Keport  of  the  Agricultural 
Research  Institute  and  College,  Pusa,  1915  16(1916).— 
Report  on  the  Progress  of  Agriculture  in  India  for  1915- 
16(1917).  ^ 

Richmond,  N.S.W, 

Hawkesbury  Agricultural  College — 

H.  A.  C.  Journal,    xiii.,  12;  xiv.,  1-11(1916-17). 

Rio  de  Janeiro. 

MusEU  Nacional  do  Rio  dv:  Janeiro — 
Archivos.    xvii.(1915). 

San  Francisco. 

California  Academy  of  Natural  Sciences — 

Proceedings.    Fourth  Series     v.,  7-8;  vi.,  1-7(1916). 

Santiago  de  Chile. 

SOCIETE  SCIENTIFIQUE  DU   ChILI   - 

Actes.    xxii.,  1912(1913). 

Sao  Paulo. 

MusEu  Paulista  — 
Re  vista,  ix.(1914). 

Sendai,  Japan. 

ToHOKU  Imperial  University — 

Science  Reports.    Second  Series  (Geology),    iv.,  2(1917). 

Stockholm. 

Entomologiska  Foreningen  I  Stockholm — 
Entomologisk  Tidskrift.    xxxvii.,  1-4(1916). 

KONGL.    SVENSKA  VeTENSKAPS- AkADEMIE 

Arkiv  f.  Botanik  xiv.,  3(191  6)— A>mi.  &c.,  vi.,  2-3(1916)  - 
Mathrmatik,  etc.,  xi.,   1 -3(  J  91  6)  — Zoo%i.  x.,  1-3(1916). 

Arsbok,  1916(1916). 

Handlingar.    Iv.,  1-6,  T.p.ctc.(191 5-16) 

Lefnadsteckningar.    v.,  1(1915). 

Meddelanden  fran  K.  Vetenskapsakademiens  Nobelinstitut. 
iii.,  3(1916). 
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Sydney. 

Australian  Museum — 

Annual  Report,  1915-16(1916). 
Records,    xi ,  6-12,  T.p.&c.(l  916-17), 
Botanic  Gardens  and  Domains,  Sydney — 
Annual  Report  for  1915(1916). 

Census  of  New  South  Wales  Plants.    Supplement  i.:  Fresh- 
water Alga?(1917).      By  G.  I.  Playfair. 
Critical  Revision  of  the  G^nus  Eucalyptus,   iii  ,  8-10;  iv.,  1-2 
(1916-17).      By  J.  H.  Maiden,  Government  Botanist,  <kc. 
Bureau  of  Statistics — 

Othcial  Year  Book  of   New  South  Wales,  1915,  14-19,  T.p. 

&c.;   1916,  1,  3-11,   14-16(1916-17). 
Statesman's  Year  Book  of  New  South  Wales,  1917(1917). 
Chief  Secrktary's  Department  :  Fishekies — 

Report  on  the  Fisheries  of  New  South  Wales  for  the  Year 
1916(1917). 
Department  of  Agriculture,  N.S.W. — 

Agricultural  Gazette  of  New  South  Wales,    xxvii.,  12,  T.p. 
&c.;  xxviii.,  1-11(1915-16). 
Department  of  Agriculture:  Forest  Branch,  N.S.W. — 
Annual  Report,  1915-16(1916). 

Forest   Flora  of   New  South    Wales        By  J.    H.    Maiden, 

Government  Botanist,  etc.  vi.,  10,  T.p.tfec;  vii.,  1(1916-17). 

The  "Austral-Briton"  for  August  31st,  1917  [containing  an 

article  on  "The  Great  Australian  Bush"  (by  the  authority 

of  the  N.  S.  Wales  Forestry  Commission). 

Department  of  Mines  — 

Annual  Report  of  the  Departmentof  Mines  for  1916(1917). 
Mineral  Resources.    Nos.24,  26(1 916-1  7). 
Records,    ix.,  3(1916). 
Department  of  Public  Hkalth — 

Report  of   the  Director  (general  for  the  years  1914,  1915 
(1916). 
Education  Department — 

Education  Gazette  of  New  South  Wales,  x.,  12;  xi.,  1-11,  and 
two  Supplements(  1916-17). 
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Report  of  the  Executive  Committee  of  the  Advisory  Council 
of   Science   aud    Industry,   Commonwealth  of    Australia, 
Uth  April-30th  June,  1917  (July,  1917). 
Education  Department  :  Teachers'  College — 

Records  of  the  Education  Society.    Nos.-27,  30(1916-17). 
Teacher's  College  Calendar,  1  9 1  7(1  9 17). 

Education  Department:  Technical  Education  Branch  — 
Annual  Report,  1915(1916) 

Technical  Gazette  of  New  South  Wales,    vii.,  1(1917). 
Technical  Education  Series,  Nos.l8,  21,  22(1913-16). 

New  South  Wales  Naturalists'   Society — 

"Australian  Naturalist."  iii.,  13-14(1917). 
Public  Library  of  New  South  Wales — 

Special  Donation :  — (^aj  American  Anthropologist,  N.S., 
Vols,  i.,  ii.,  2-4,  iii.(1899  1901 ).  (h)  Annual  Report  for 
1899,  1900,  1902,  1903;  and  Transactions,  Nos.55,  57,  59- 
68(1900-05),  of  the  Historical  and  Scientific  Society  of 
Manitoba,  (c)  Bulletin  of  the  Philosophical  Society  of 
Washington,  xiv.-xv.(incomplete)[1907-10].  (d)  Bulletin, 
i.,  1-3;  ii.,  1-4;  iii.,  1-4(1897-1902):  and  Transactions,  i.,  1-3; 
ii  ,  1-2(1904-07),  of  the  Free  Museum  of  Science  and  Art 
of  the  University  of  Penns37lvania  (Dept.  of  Archaeology). 
(e)  Journal  of  the  Anthropological  Society  of  Bombay, 
Vols.  vi.-viii.(  1901 -08)  [incomplete].  (7)  Journal  of  the 
Polynesian  Society  (New  Plymouth,  N.Z.),  Vols,  i.-xvi., 
xvii.(1892-1913),  and  Vols,  xvii.-xxiii. (incomplete)  [1908- 
14].  (g)3ouYnsi\  of  the  Straits  Branch  of  the  Royal  Asiatic 
Society,  Nos.  30-32,  35-45,  47,  48(1897-1907).  (h)  Korres- 
pondenz-Blatt  der  Deutschen  Gesellschaft  fiir  Anthro- 
pologie.  Ethnologic,  und  Urgeschichte  (Miinchen),  xxix.- 
XXXV.,  xxxvii.,  xxxix. (incomplete)  [1898-1908].  (i)MsLn\ 
A  Monthly  Record  of  Anthropological  Science  (London), 
i.-xv. (incomplete)  [1901-15].  (j)  Rijks  Ethnographisch 
Museum  te  Leiden:  Verslag  van  den  Directeur,  1898-1915 
(incomplete)  [1899-191  6].  (k)  Smithsonian  Contributions 
to  Knowledge,  Nos.208,  220,  259,  267,  331,  383,  489(1869- 
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83). — Smithsonian  Miscellaneous  Collections,  Nos.  216, 
544,  630,  969(1867-94).  ^/;  Zeitschrift  fiir  Ethnologic 
(Berlin),  xxviii.-xxxix. (incomplete)  [1896-1907]. 

Royal  Society  of  New  South  Wales — 

Journal  and  Proceedings.    1.,  1-3,  T. p. Arc. (1  917;. 

Royal  Zoological  Society  — 

"Australian  Zoologist."    i.,  2-3(1915-16). 

"Scientific  Australian,"  xxii.,  2-4;  xxiii.,  1(1917).    From  the 
Publishers  (Bishop  Bros.). 

University  of  Sydney — 
Calendar,  1917(1917). 

Reprints  of  Papers  from  the  Science  Laboratories,  1909-16, 
B.,  Vols.i.-ii.,  1909-16(1916). 

Taihoku. 

Bureau  OF  Productive  Industries,  Government  of  Formosa. 
Japan — 

Icones  Plantarum  Furmosanarum.    Vol.  vi.(1916). 

Tokyo. 

College  of  Science,  Imperial  University  of  Tokyo — 
Calendar,  1915-16(1917). 
Journal,    xxxvii.,  6-8;  xxxviii.,  2-5;  xxxix  ,  1-5(1916-17). 

Tokyo  Zoological  Society — 

Annotationes  Zoologicse  Japonenses.    ix.,  3(1917). 

Tring,  Herts. 

Zoological  Museum — 

Novitates  Zoologicje.    xxiii.,  3,4;  xxiv.,  1-2(1916-17). 

Trondhjem. 

Kongelige  Norske  Videnskabers  Selskab — 

Aarsberetning    for    1914  (1915).- Skrifter,    1914   (2    vols.; 
1915). 

Tunis. 

Institut  Pasteur  de  Tunis — 
Archives.    T.  ix.,  4(1916). 
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Upsal. 

Royal  University  of  Upsal — 

Bref  Och  Skrifvelser  af  och  till  Carl  von  Linne,  &c.  Afd. 
ii.,  Del  1(1916). 

Urbana,  111. 

University  of  Illinois  — 

Illinois  Biological  Monographs,  i.,  1-4,  T.p.ttc;  ii.,  1-3;  iii., 
1(1914-16). 

Washington,  DC. 

Bureau  of  American  Ethnology — 

Bulletin.    No.55(1916). 

Pamphlet  :  "  The  most  ancient  Skeletal  Remains  of  Man." 
By  Dr.  A.  Hrdlicka.  Second  Edition  ( 191  6).- Twenty- 
ninth,  Thirtieth,  and  Thirty-first  Annual  Reports,  1  907- 
08,  1908-09,  1909-10(1915-16). 

Carnegie  Institute  of  Washington^ 

Department  of  Experimental  Evolution:  Annual  Report  of 
the  Director,  1916  [Reprint  from  the  Year  Book,  No.  xv.] 
(1916). 

National  Academy  of  Sciences — 

Proceedings,    ii.,  11-12;  iii.,  1-10(1916-17). 

Smithsonian  Institution — 

Annual  Report  of  the  Board  of  Regents,  1914-15(1916). 

U.S.  Department  of  Agriculture — 

Bulletin.  Nos.  344,  408,  416,  419,  421,  424,  427,  429,  431, 
432,435-438,484,  489,513,539,  550,  553,  554,  566(1916 
17). — Bu7'ean  of  Entomology :  Technical  Series,  Contents, 
T.p.^^c.  of  No.l9(1916). 

Entomological  Reprints  (12)  from  the  Journal  of  Agricul- 
tural Research,  vii.,  4,  7,  8,  11(2);  viii.,  6,  7,  11;  ix.,  10; 
X.,  6;  xi.,  1-2(1916-17). 

Pamphlet:  "Suggestions  for  Owners  of  Wood-lots  in  New 
England."     By  F.  H.  Mosher(1917) 

Year  Book,  1916(1917). 
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U.  S.  Geological  Survey — 

Bulletin.    Nos.610,  618-6200,  6-21M-P,  623  and  Maps,  626- 

630,  632-636,  638,  640A-E,  641A-E,  645,  649(1916). 
Mineral  Resources.   1914,  i.,  25,  26:  1915,  i.,  1-5,  7;  ii.,  1-14, 

16-17,  19-20(1916). 
Professional  Papers.   Nos.89,  91,  98A-K,  M,  N(1916). 
Water-Supply  and    Irrigation   Papers,    ^os.  332,  360,  369^ 

374,  375G,  383,  384,  3S7,  395,  398,  399(1916). 

U.  S.  National  Museum — 
Bulletin.    Nos.93,  95,  96(1916-17). 
Contributions  from  the  U.  S.  National  Herbarium.  T. p. lire. 

of  Vol.  xvii.;  xviii.,  7;  xx.,  1-2(1916-17). 
Proceedings.  1.(1916). 

Wellington,  N.Z. 

Department  of  Minks:  Nkw  Zraland  Geological  Survey — 
Bulletin.    N.S.  No.l8(1917). 
Eleventh  Annual  Report.    N.S.,  1916-17(1917). 
Palseontological  Bulletin.    Nos. 4-5(1917). 

Dominion  Museum — 

Annual  Report  for  1916-17(1917). 
Bulletin.    No.5(1916). 

private  donors  (and  authors,  unless  otherwise  stated). 

Bonaparte,  Le  Prince,  Paris  -  "  Notes  Pteridologiques."  Eases, 
ii.-iv.  (Paris,  1915-17). — Two  Reprints:  "  Fougeres 
d'Afrique,"  et  "Fougeres  de  I'Herbier  du  Museum  [Bull. 
Mus,  d'Hist.  nat.,  Paris,  1917,  Nos.  1  and  7]. 

Froggatt,  W.  W.,  F.L.S.— One  Pamphlet  [Farmers'  Bulletin, 
Dept.  Agric.  N.  S.  Wales,  No.ll3(June,  1917)]. 

Smith,  R.  Greig,  D.Sc,  Sydney  (donor) — Report  of  the  Dove 
Marine  Laboratory,  Cullercoats,  Cumberland,  1  91  5-16(1  91  6) 
— County  of  Northumberland  Education  Committee:  County 
Agricultural  Experiment  Station,  Cockle  Farm  :  Guide  to 
Experiments  for  1917.  Report  by  Prof.  D.  A.  Gilchrist 
(1917). 

63 
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TiLLYARD,  R.  J.,  M.A.,  B  Sc,  Sydney  — Three  Reprints:  (a) 
"Life-Histories,  etc.,  of  Australian  .Eschiiince,"  ttc,  and  (h) 
''A  Study  of  the  Rectal  Breathing  Apparatus  in  LarMv  of 
Anisopterid  Dragonflies"  [Journ.  Linn  Soc.  London,  Zo- 
ology, xxxiii.,  July  and  Nov.,  1916];  (c)  "  Mesozoic  and 
Tertiar}'  Insects,"  itc.  [Publication  No.  253,  Geol.  Surv. 
Queensland].  —  The  Biology  of  Dragonflies  [Cambridge  Zo- 
ological Series]  (1917). 

Veitch,  R.,  B.Sc,  F.E.S.,  Fiji  — Agricultural  Reports  of  the 
Colonial  Sugar-Refining  Company,  Ltd.,  Fiji.  Nos.  1-2 
(1916-17). 


[Printed  oft',  March  27tl;,  1918. 
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(a) GENERAL  INDEX 


Acacia,  on  a  new  sitecies  of,  441. 

,  seedlinj,'8,  exiiibited.  o03. 

Address.  Presidentiiil,  .Marcli  2Stli. 
I'JIT.   1. 

J'Jschn'idopsis,  fossil  draj^onfly, 
670. 

Air.  expired  alveolar,  composition 
of.  8G() ;  percentage  of  COo  in, 
14G. 

Alkaloids  of  Dulxj'iaiu  L<  ichliardtii, 
1L17. 

Announcements,  11,  25,  13G,  20.2, 
249,  511,  603. 

Antirrhinnm,  fasciated,  exhibited, 
512. 

Appeal  for  support  of  pendulum 
work,  202. 

Attunga  district,  geology  of,  6U3. 

Australia  Tropical,  Carabidcr, 
from.  406 — Jlctcromcra  and  i<li'j- 
modera  from.  701. 

Australian  Coleoptera.  545 — Ina- 
gontlies,  450 — Lepidoptera,  303, 
344— :\Iecoptera,  284,  302— Xe.i- 
roptera,  203 — Plants,  pollina- 
tion of,  12 — Tabanidcc.  iii.,  513 
— Trilobites,   480. 

Bacteria  in  soil,  action  of  micro- 
organisms on  numbers  of.   162. 

bacteriologist,  summary  of  year's 
work.   10. 

I'.akcr.  [I.  T.,  sec  Exhibits. 

1 '.a lance   Sheet,   etc.,    1916.   26. 

lUnnboo   in   flower,   exhibited.   246. 

liaiihsia  hit i folia,  section  of  log 
of.  exhibited,  603. 

Penson,  W.  N.,  Geology  and  Petro- 
logy of  tlie  Great  Serpentine 
Belt  of  New  South  Wales,  Pt. 
vi..  General  Account  of  the 
Geology  and  J'hysiography  of 
the     Western     Slopes     of     New 


England,  223,  250 — Appendix, 
693. 

licjicriw  wax,   exhibited,   247. 

"Pilly-goats"  (Linaria),  exhibited. 
512. 

Plakeley,  W.  P.,  On  a  new  Species 
of  Acacia,  441. 

lUowllies,  parasitic  wasp  from 
pupie  of.  exhibited,  302. 

llrachiitnct()i)HH,  first  record  of, 
from  (Queensland,  605. 

Practeoles  in  Callistcinon,  ex- 
hibited.  512. 

Breakwell.  \l.  A.,  remarks  on  dis- 
tribution and  eAolution  of 
Grasses,  303. 

Jironteuhv,   Australian,  "ISO- 

t'alli.st(  moil,  brac.teoles  of,  ex- 
hit>ited,  512 — flowering  speci- 
mens of,  exhibited.  343,  440.  512. 

Col  lime  neidcG,     Australian,    480. 

Campbell  J.  II..  Hon.  Treasurer's 
Financial  Statement,  and  Bal- 
ance Sheet.  25  '29 — lie-elected 
Hon.  Treasurer,   136. 

(\ufi.hid(e,  endoskeleton  of  head, 
etc.,  in,  339 — Prom  Troi)ical 
Australia.   406. 

Carbon  dioxide  in  expired,  alveo- 
lar air,  146. 

Carne,  J.  E.,  re-elected  to  the 
Council.  25. 

.  AV.  .M..  plants  collected  by. 

exhibited,  512. 

Carter  H.  J.,  On  some  new  llctcro- 
)ncra  and  a  new  Sti<jnio(J(  ra 
from  Tropical   Australia.   701. 

Carvings.  Aboriginal,  notice  of 
.some.  512. 

Cavities  coxal,  in  Cawhidcc  and 
Ciclndelidcc,   339. 

Cell-cultivation  of  Yeast,  220. 


INDEX. 


Ch(cto,wiMitiihc,  descriptions  of, 
757. 

Chapman.  H.  G.,  elected  Presi- 
dent, 25 — ^ev  Exhibits. 

Cheel,  E.,  remarlis  on  Callistctnon, 
440 ;  on  ^ilciie,  604 — See  Ex- 
hibits. 

,  iS'otes  on  tlie    "Common 

Nightshade"  {Solan iini  nigrum 
Linn.),  and  some  closely  related 
Forms  and  Species  that  have 
been  confnsed   with  it,   583. 

Cheiruridce,   Australian,    480. 

Chemistry  of  the  Dnboisias.   118. 

Ciclndel'uUi,  endoskeleton  of  head 
&c.,  in,  339. 

Cleland,  J.    E.,    sec   Exhibits. 
Cobar,  pendnlnm-investigations  at, 

202. 
Coccid    (Brachyscelid)     galls,     ex- 
hibited, 302. 
Coleoptera,    descriptions    of    new, 

545. 
Composition    of    expired,  alveolar 

air,  866. 
Coxie.  anterior,  and  coxal  cavities 

in    Camhidcc    and    Cicindelidcc, 

339. 
Cows'  milk,  variability  of,  815. 
Cradle      Mt...     Tasmania,     insects 

from,   and  lantern-slides  of,  ex- 

liibited,  201. 
Cretaceous  dragonfly,  676. 
Crocodile,  median  parasphenoid  of, 

604. 
Cultivation    of   Yeast,    single   cell. 

220. 

David.  T.  W.  E.,  re-elected  to  The 
Council, 

DigitaU.s,  synanthic  flowers  of,  ex- 
hibited, 512. 

Donations  and  Exchanges,  30,  136. 
202,   249,   303,  343,  439,   511,   603. 

Dragontlies,  caudal  gills  of  larvie 
of  Zygo])terid.  31,  606— From 
Australia  and  Tasmania,  450 — 
Fossil,   from  (Queensland,   676. 

Dnboisias,  alkaloids  of  the,  118, 
137. 


Dun,  W.  S..  re-elected  to  the 
Council,  25 — lie -elected  a  Vice- 
1 'resident,  136. 

Krhlnuriu,      n.g.,     description     of. 

391. 
Egypt,  plants  from,  exhibited,  512 
Elections,  25.    136,   202,   249. 
lOndoskeleton  of  head    in    Carabi- 

die   and   Cicindelidic.   339. 
Epmr'iH  lon(/if]ora,  white-flowered, 

exhibited,  512. 
Ercmophila,      lepidopterous      galls 

on,  exhibited,  439. 
Etheridge,    11..     and     Mitchell,    J., 

Silurian  Trilobites  of  New  South 

Wales,  with  references  to  those 

of  other  parts  of  Australia.    Ft. 

vi.       (\d\jmenc\dce,    (Jheirurid((\ 

Harpc'uhc,  Bronteidce,  &c.,  witb 

an  Ai)pendix.  480. 
Euc(il!ii)tiiH  (Fifth rocori/fi  in  flowe)-. 

exhibited,  201. 
J  Exhibits  :— 

Faker,  \l.  T.,  secticm  of  trunk 
of  California  lledwood  sln»w- 
ing  annual  rings ;  Vegetable 
wax  from  Beyeria,  246-247  — 
Section  of  log  of  Bastard 
Honeysuckle  {Banlcsia  lati- 
foJia),   603. 

Chapman.  H.  C...  peptone  pie 
pared  from  preteins  of  egg 
white.  247— Extract  of  the 
pancreas  of  the  ox,  and  i^s 
coagulative  action  on  milk ; 
synanthic  flowers  of  Fuchsia. 
512. 

Cheel,  E.,  abnormal  inflores- 
cences of  Waratah.  440 — 
1^'lowering  Callistemon  hy- 
brids; examples  of  bracteoles. 
in  addition  to  bracts  in  Callis- 
temon ;  an  introduced  weed. 
LinarUi  I'<  lUs.scriana,  512. 

Cleland.  J.  B..  oyster-shells  from 
the  bank  of  the  Nanioi  ]{  . 
247;  an  introduced  weed  (Xi- 
Icnc)    from  Thirroul,  604. 

Fletcher.  J.  J.,  abnormal  flow 
ers  of  (IrcrUJca  hu.rifoJiu,  247 
— lieversiou-shoots    and    Aca- 


INDEX. 


Ill 


Exhibits:   - 

ci{i-see(lliiij;s.  303  —  Tlirte 
crimsoii-tlowered  Callistemous, 
343 — VuUUtcmoti    sp..    440. 

Froj^pitt,  J.  L..  pMi-asitic-  wasp 
from  i»ni>fe  of  Blowtlies,  30:^. 

.     AV.     AV.,     mos(initoes 

from  JJiveriiiJi ;  destriutive 
insects  from  wlieat-staclvs.  240 
— IJraeliyscelid  pills,  :i02 — 
(iraiii  weevils  from  Sydney 
and  Melb(^)iirne,  343 — Lepidop- 
teroiis  jjjalls  on  Ercinophilu, 
4  39 — Xew  Wax-Scale  from 
Xew  (ininea  ;  i»erf orated  no- 
dule from  an  ants'  nest,  511. 

Hamilton.  A.  A.,  specimens  of 
an  introduced  Tetraj^onia,  247 
— Plants  from  Ki;ypt  and 
Palestine,  collected  by  Mv.  \\. 
M.  Carne.  513. 

Hynes,  Miss  S.,  wliite-fiowered 
var.  of  EiMivrin  hnujiflora : 
fasciated  Antirrhmum ;  syn- 
antliic  flowers  of  Dif/itaJis: 
spikes  of  CalU.strtnoih  Juicarls 
var..  with  flowers  of  difTerent 
colours,   512. 

Maiden,  J.  H.,  flowerinu  twii;  of 
Eucnhji)iu)i    crj/throcori/ti,   20J. 

Tillyard,  IX.  J.,  collection  of 
insects  from,  and  lantern 
slides  illustratini;  the  natural 
history  of.  Cradle  ^Nlt.,  X.W. 
Tasmania.  201 — Collection  of 
INIecopterous  insects  {I'anor- 
pata),    302. 

Turner,  P.,  flowerini:;  Pamboo; 
Timothy-jjjrass  from  the  Ade- 
lon.i;  district;  a  ]K)ison-plant 
((J(ifitrolohiuni) .  from  W.A. ;  a 
poisonous  Chilian  Lobelia,  246 
— Star-.u:rass  from  the  In- 
verell  district.  302 — Fruits  of 
Ped  (Juandon.ij; ;  a  specimen 
of  an  introduced  Liliaceous 
plant  (  7'y<7r/r/a  )  spreadin.uj  in 
the  Coolamon  district ;  fasci- 
ated Red  Lac  Sumach.  439. 
440 — Pink-flowerinij  variety  of 
Two  ma  ja-sminoides,  511. 


Fasciation  in  Sumach,  exhibited. 
440 ;  in  Antirrhinum,  exhibited, 
512. 

Fellows,  ]jinnean  jNlacleay.  sum- 
maries of  year's  work,  10,  11. 

Fellowships,  appointments  to,  11 — 
Announcements,  511,   603. 

Fletcher,  J.  J.,  remarks  on  two 
Australian  plants  naturalised  in 
S.  Africa  and  ^ew  Zealand. 
302 ;  on  Abori,dnal  Carvin,sxs  at 
Palm  Beach.  512 — ISce  Exhibits. 

Flowers,  abnormal,  exhibited,  247. 
512. 

Fro.i;ii;att.  J.   L.,   avc  Exhiltits. 

.  W.  W.,  re-elected  a  Mce- 

President.    136 — Sec   Exhibits. 

Fry,  D.  P..  Member,  notice  of  his 
decease,    202. 

Fuchsia,  synanthic  flowers  of,  ex- 
hibited,  512. 

Calls.  JJrachyscelid,  exhibited,  302; 
lepidopterous,  exhibited,  439, 

(limtrolohiiun,  poison-plant,  ex- 
hibited, 246. 

(ieoloj^y  of  the  (Jreat  Serpentine- 
Pelt,  223.  250,  693-Of  the  Wes- 
tern Sloites  of  New  En,L,dand, 
223,  250. 

(iills.  caudal,  of  the  larvie  of 
Zyiropterid   Dra.uonflies,   31.   606. 

(IrvrUIca  hn.rifoVui,  abnormal  flow- 
ers of,   exhibited,  247. 

llallmann.  I'].  P.,  Linnean  JNlac- 
leay Fellow  in  Zooloj^y ;  sum- 
mary of  year's  work,  10 — Ke- 
appointed,   1917-18,  11. 

,    On  the    Genera    Echi- 

na.i-ia  and  Khahdosiy ma  [Poki 
fera],    391. 

Hamilton,  A.  A..  Notes  on  the 
Cienus  Lcpidiiim,  from  the 
National  Herbarium,  44  5 — Sec 
Exhibits. 

.— ,  A.  G.,  Presidential  Ad- 
dress, 1 — Elected  a  Vice-Presi- 
dent,  136. 

Hardy,  G.  H.  H.,  elected  a  Mem- 
ber, 202. 


INDEX. 


Haipcida    of    Australia,   ■^^^^ 

Haswell.  AV.  A.,  re-elected  to  the 
C'oiiiK-il.  25. 

Head,  eiidoskeleton  of,  in  C'ara- 
hi(l(B  and  Cicindclidw,     339. 

Medley,  C.  reelected  u  Vice-Pre- 
sident. 136. 

Herharinm.  National,  Notes  on 
Lepidinm.  from,  445. 

Heteromera.  some  new,  from  Tro- 
pical Australia.  7U1. 

Honeysuckle.  Bastard,  section  of 
loii;  of.  exhibited.  (303. 

Howe  Island,  Lord,  Odonata, 
Planipennia,  and  Trichoptera 
from,  529. 

Hydrocyanic  Acid  in  Plants,  Pt. 
iii..  113. 

Hynes,  ^Miss  S.  A.,  sec  Exhibits. 

Insects,  Mesozoic.  of  Queensland, 
Xo.  i..  175 ;  Xo.  ii.,  676 — Tas- 
manian.  exhil>ited.  201 — iDe- 
structive  in  wheat-stacks,  ex- 
hibited, 246 — Mecopterous,  ex- 
hibited. 302  —  Permian  and 
Triassic,  720. 

Investi.uation.  chemical,  of  poison- 
ous. Solanaceous  Plants,  Pts. 
iv.-v..  118,  137. 

Jacobs,  E.  G.,  elected  a  Member. 
202. 

KesteAen,  H.  L.,  Note  on  the 
median  l*ara  sphenoid  of  the 
embryonic   Crocodile,   604. 

Lea.  A.  :M..  Descriptions  of  new 
Species  of  Australian  Coleop- 
tera.  xiii..  545. 

Lvpidiuni,  notes  on  the  ,i;enus,  445. 

Lepidoptera,  win,u;-venation  of.  167 
— llevision  of  Australian.  Pt. 
vi.,  304,  344 — Ualls  of,  exhibited, 
439. 

Linaria,  naturalised,  exhibited, 
512. 

Lismore,    Rhizopods   of,    633. 

Lobelia,  poisonous  Chilian,  ex- 
hibited, 246. 


Lord   Howe   Island.   Odonata,   &c., 

of,  529. 
Lucas,  A.  PI.  S.,  re-elected  to  the 

Council,  25. 


C,  elected    a    Mem- 
elected  a  Mem 


^IcKeown,  K 

ber,  136. 
McC^iij,',i,'in,  H.  G. 

ber,  249. 
Maiden,   J.    H.,   re-elected     to 


the 


Council. 


-aS'cc   Exhibit!; 


May,  J.  H.,  obituary  notice  of.  7. 

Mecoptera,  Studies  in  Australian, 
Xo.  i.,  284 — From  Xew  Zealand, 
281 — p]xhibited,  302. 

Mesozoic  Insects  of  Queensland, 
175,  676. 

Micro-orj^anisms,  action  of,  on 
soil-bacteria,   162. 

Milk,  coagulative  action  of  pan- 
creatic extract  on,  512 — \'aria- 
bility  of,  815. 

Mitchell.  J.,  Xote  on  a  Trilobite 
{lirachymetopus)  from  Queens 
land,  605 — Permian  and  Trias- 
sic insects  from  his  Collection. 
720. 

and  P]tlieridge,  11.,  Silu- 
rian Trilobites  of  Xew  South 
AVales,  with  references  to  those 
of  other  Parts  of  Australia,  Pt. 
vi.,  480. 

^lorphology  of  caudal  .^'ills  of  the 
lar>te  of  Zygopterid  Dragon- 
Hies.  31,  606. 

^Mosquitoes,  exhibited,  246. 

Xamoi.  oyster-shells  deposited  by 
human  agency  in  bank  of,  247. 

y<t  II  n()(horistid(v,  new  family  of 
.Mecoptera,   284. 

Xeuroptera,  Australian,  Pt.  iii., 
203. 

Xew  England.  Geology  of  AVestern 
Slojies  of,   223.  250. 

Xew  Guinea,  new  AVax-scale  from, 
exhibited,   511. 

Xew  South  AA'ales,  (ireat  Serpen- 
tine'P,elt,  223,  250  —  Silurian 
Trilobites,  480— Permian  and 
Triassic  Insects,  720  —('h.wfo- 
sunidtida',     757, 
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New  Zealand.  California  Pvedwood 

from,  exliihited,  246 — Mecoptera. 

284. 
"Niii;litsliade,  Common."  and  forms 

and    species    eonfnsed    with    it, 

58:?. 
Nodnle.  i)erforated.  exhibited.  ."Sll. 
Norfolk    Island.     ()d(mata.     IMani- 

]>ennia.   and    Trichoittera     from. 

529. 
North,  A.  J..  Member,  notice  of  his 

decease.  202. 
Northern    Territory,    new     'ri,i:;er- 

beetle  from,   201.   337. 
Note  on  the  median  parasphenoid 

of  the  embryonic  Crocodile.   004 

— On    a   Trilobite    {Brachtimcto- 

piist).  from  (Queensland.   005. 

Odonata    from    Lord    Howe     and 

Norfolk  Islands.   529. 
Oyster-shells  from    Namoi    Uiver, 

exhibited.  247. 

Palestine,  plants  from,  exhi))ited. 
512. 

Palm  Beach,  aboriijinal  carvinj^s 
at,  512. 

Pancreas  of  ox,  action  of  extract 
of,  on  milk.  512. 

Pendnlnm  investigations  at  Cobar, 
202. 

Peptone,  locally  made,  exhibited, 
247. 

Permian  Insects  from  X.S.  Wales, 
720. 

Petersen,  E.,  Australian  Nenrop- 
tera,  Pt.  iii.,  203. 

Petrie,  J.  M.,  Linnean  Macleay 
Fellow  in  Biochemistry :  sum- 
mary of  year's  work.  10 — Pe- 
appointed.   1917-18,  11. 

,     Hydrocyanic     Acid     in 

Plants,  Pt.  iii.,  113— Chemical 
Investi.i2:ation  of  Poisonous 
Plants  in  the  N.O.  SoUmacece, 
Pt.  iv.,  Chemistry  of  the  Duboi- 
sias,  118;  Pt.,  v..  Alkaloids  of 
DiihoiKia   Lpirhhardtii,   137. 

Petrolo.uy  of  the  Great  Serpentine 
Belt.  223.  250,   693. 

Physiography  of  New  England. 
223,  250.   693. 


Pinkerton,  Miss  E.  C,  Percentage 
of  CO2  in  expired    alveolar  Air. 
146 — Composition  of  expired  al 
veolar  Air,  866. 

Planipennia.  fossil.  175 — From 
Lord  Howe  and  Norfolk  Lslands, 
529. 

Plants.  ])ollination  of  Australian, 
12 — Poisonous  Solanaceous,  118, 
137— Exhibited.  201,  246.  247, 
302,  303,  343,  439,  440,  511,  512, 
603.   604. 

Playfair.  (i.  I.,  Phizo])ods  of  Syd- 
ney and  Lismore,  633. 

Pollination  of  Australian  plants. 
12. 

Protomecoi»tera.   fossil,   175. 

Quandong.   Bed,   fruits     exhibited, 

439. 
Queensland.  Mesozoic  insects,  175, 

676 — ^Unre-orded  Trilobite  from, 

605. 

Bamsay.  E.  P.,  obituary  notice  of, 

7. 
Bed  wood,      California,     exhibited, 

246. 
Beversion-shoots,  exhibited.   303. 
Bevision   of    Australian     Lepidpp- 

tera,  vi.,  304. 
RhalKJosigma,  n.g.,  descrijitiou  of, 

391. 
Bhi%oi>ods  o£  Sydney  and  Lismore, 

633. 
Biverina.     mosquitoes     from,     ex- 

liibited.  246. 
Boiling  Downs   Series,   fossil   dra- 
gonfly from,  676. 

Serpentine  Belt  of  N.S.  Wales,  223. 
250.  693. 

Silcnr,  introduced  weed,  exhibited. 
604. 

Silurian   Trilobites,   480. 

Sloane,  T.  (J,,  Descriptions  of  two 
new  Tiger-beetles  from  the  Nor- 
thern Territory  [Title],  201— 
Description  of  a  new  Tiger- 
beetle  from  the  N.l\,  337— On 
the  Endoskeleton  of  the  Head, 
the  anterior  Coxte,  and  the  an- 
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terior  Coxal  Cavities  in  the 
Families  Carnhidm  and  Cinn- 
(lelidcp,  339 — CarahidcE  from 
Tropical  Australia  (New  Genera. 
Species.  Notes  and  Synonymy, 
and  Synoi)tic  Tables.  Tribes 
Srarituii,  Harpaliui,  OdacantM 
ni,  Lchiini,  and  HcUuonmi).  406. 

Smith,  E.  A.,  Corr.  Member,  obitu- 
ary notice  of,  7. 

— ,  li.  (irei.i?.  jNTacleay  Bacteri- 
ologist to  the  Society :  summary 
of  year's  work.   10. 

,    Contrilnitions     to 


our  Knowledge  of  Soil-Fertility. 
XV..  Action  of  certain  Micro 
organisms  upon  the  numbers  of 
Bacteria  in  the  Soil.  162 — The 
Single  Cell  Cultivation  of  Yeast, 
220. 

Smith.  INfiss  V.  A.  Irwin.  On  the 
(^hcrtosnmnfida.,  with  Descrip- 
tions of  a  new  Genus  and  four 
new  Species  from  tlie  coast  of 
Xew  South  Wales.  757. 

Soil  bacteria,  action  of  micro- 
organisms on,  162. 

Soil-fertility,  contributions  to  a 
Ivuowledge  of.  162. 

Solanarcac,  chemical  investigation 
of  poisonous  plants  in  tlie  N.O.. 
iv.,  118;   v.,  137. 

Star-grass,  exhibited,  302. 

St  if/ mod  era.  new,  from  Tropical 
Australia,  701. 

Sumach,  fasciated,  exhibited,  44  ). 

Sydney,  Rhizopods  of,  633. 

Tabanidpp,  Australian,  iii.,  513. 

Tasmania,  insects  from,  exhibited. 
201 — Xew  dragonflies  from.  450. 

Taylor,  F.  H..  Australian  Tahani- 
vidcF,  iii.     513. 

Tcooma  jaHmwoidr.9,  pink-flower- 
ing, exhibited.  511. 

Tctrnfjonia.  introduced,  exhibited. 
247! 

Tigei*  beetle,  new,  from  Northern 
^rerritory.  201,  337. 

llllyard.  R.  J.,  Linnean  INfacleay 
Fellow  in  Zoology:  summary  of 


year's  work,  10 — Re-api)ointed. 
1917-18,  11— Congratulations  U^. 
on  the  award  of  the  Crisp  :Medal 
and  Prize,  202 — See  Exhibits. 
,  On  the  '  Morpho- 
logy of  the  Caudal  Gills  of  the 
Larvje  of  Zygojiterid  Dragon- 
flies.  Introduction,  Pt.  i.  (Gen- 
eral Morphology),  and  Pt.  ii 
(Studies  of  the  Separate  Types). 
31;  Pt.  iii..  (Ontogeny),  and  ]*t. 
iv.  (Phylogeny),  606— Wing 
Venation  of  Lepidoptera  (Pre- 
liminary Report).  167 — Mesozoic 
Insects  of  (Queensland.  No.  1. 
riauipeDnia,  Trichoptera,  and 
the  new  Order  Protomeeoptera. 
175  ;  No.  2,  The  fossil  Dragonfly 
J^jSchnidopHis  {j!Enchnn)  fUn- 
der.siensis  (Woodward)  from 
the  Rolling  Downs  (Cretaceous) 
Series.  676— Studies  in  Austra- 
lian Mecnptera.  No.  i.,  The  new 
Family  Nafinochori.'ifidcr,  with 
descriptions  of  a  new  (ienus  and 
four  new  Species;  and  an  Ap 
pendix  descriptive  of  a  new 
Genus  and  Species  from  New 
Zealand,  284 — On  some  new 
Dragonflies  from  Australia  and 
Tasmania,  450 — Odouata,  Plani- 
pennia,  and  Triehoptern  from 
Lord  Howe  and  Norfolk  Islands, 
529 — Permian  and  Triassic  In 
sects  from  New  South  Wales,  in 
the  Collection  of  :\[r.  J.  jNIitchell, 
720. 

Timothy-grass,  exhibited,  246. 

Triassic  insects  from  N.S.W..  720. 

Trichoptera,  fossil,  175  —  From 
Lord  Howe  and  Norfolk  Islands, 
529. 

Trilohites,  Silurian,  480. 

Turner.  A.  J..  Revision  of  Aus- 
tralian Lepidoptera,  Pt.  vi..  304. 
344. 

,  F.,  see  Exhibits. 

Variability  of  Cows'  Milk.  815. 
Veitch,  R.,  elected  a  Member,  136. 
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Waratah,  abnormal  inflorescences.  Wax,  ve,£:etable,  from  Beyeria,  ex- 
exhibited,  440.  liibited,  247. 

Wardlaw,  H,  S    H.,  Linnean  Mac-  Weevils     from     wheat-stacks,     ex- 

leay  Fellow  in  Physiology:  snm-  hildted,   343. 

mary  of    year's    work,     11 — He-  West  Anstralia,  poison  plant  from, 

appointed.   1917-18.  11.  exhibited.  246. 

,     Variability     of     Cows'  Wheat,  insects  destructive  to,  ex- 


Afilk,  rt.  i.,  815.  hibited,   246,  343. 

Wasi),  parasites  on  pni)!-!^  of  P.low-  Win.i;-venation  of  Lei»idoptera,  167. 

flies,  exhibited.   302. 

Wax-scale,  new,  from  New  Guinea,  Veast,   single    cell   cultivation    of, 

exhibited.  511.  220. 


64 


INDEX 


(6) BIOLOGICAL  INDEX. 
Names  in  italics  are  synonyms. 


Page. 

Ablacopns  ater 546 

Aln-axas 30G,  382,  386 

expectata 382.   383 

flavimaenla 382 

grossiilariata 382 

Acacia.. 14.  21.  23 

aulacocarpa 1^0 

celastrifolia 15,  24 

Cheelii 441 

Ciinuingliamii 140,    442 

dealbata 22,  302 

deciirrens  var 140 

glaucescens 442,  443 

implexa 140 

penniiiervis 140 

sp . .    15,  303 

Acadra  tcssellata 315 

Acanthaclisini 210 

Acantliaclisis    anniilatu    ..     ..210 

Acaiitliopyge      503 

australis 504 

Aridalia   imprimata 311 

Actinocvstis  corniibovis    . .    . .    698 

sp 242 

Actinomyces 162,  163,  164 

chromogenns 162 

Aclelidiiim "^52 

cortlatum 'J'21 

Adeliiim '^^~ 

Ademosyne..    ..   749,  750,  751,  752 

major 750 

punctata 750,  751 

wianamattensis 720.750 

^schna 676,  678 

flinclersicnsis..  ..  676,  690,  691 
I<:sohnidje  453,  454,  680,  689,  690 
.^schnidiid^      676.    678,    689,    690. 

691 

.T^schnidiinfe     690 

.l^schiiidiopsis        690 

flindersiensis,  676,  682,  683,  687. 

691,  692 

.Esclmidinm,      676,    678,    688,    690, 

691 

bubas 678,   690.  691 

densum..     ..    678,   683,    685,   691 

f  Under  sivnsc 691 

/Eschiiinge         ,.    453,  454,  458.  678 
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Aethaloptera 186 

Agonoehila   lineclhi      433 

littera-v 433 

minima 433 

Agriou  ..  104,  454,  477,  478,  626 
astelifp,  37,  38,  104,  105,  106.  626 
brisbanense  . .  454,  477,  478,  479 

lyelli     478,  479 

merciiriale 98,  99 

piiella 98,  454 

pulchellnm 98 

AgrionidJB,    34,    36.    38,    57,    65,   85, 

89.    107,   454,   475,    531,    621,    624, 

627,   628,   631,   738. 

Agrioninte.    38,    108,   454,  477,    531, 

621,    625,    626,    628 

Agrionini 96 

Alcis 370,  371 

repandata 371 

Aletliopteris  sp 232,  725 

Alloformicaleon 208 

canifrons      208,  219 

Alocasia  angustiana..    ..    113,  116 

indica 116 

intermedia 113,  116 

macrorrhiza 113.  114 

r.  variegata 113,   116 

metallica 116 

Sauderiana 113,   116 

sp 116 

spectabilis 113,   116 

zebriua 117 

Amarygmus  striatns 715 

sulcatus 715 

Amblychia 312.  366 

angeronaria 366 

subrubida 367 

Amldygnatbiis  pbilippensis    . .   411 

Amelora 305,  306 

Amoeba 634 

Umax 634 

nobilis 634 

proetus   r.  granulosa      . .    . .    634 

r.  nobilis 634 

quadrillneata 634 

radiosa 636 

V.   minutissima      635 

V.  stellata 635 
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Amoeba  .striata 634 

striolata 634 

verrucosa 634 

V.  maxima 634 

/•.  (iiiadriliiieata 634 

Amuebiiia 634 

Ami)liioii(  ?)    brevisi)iiiiis       ..    505 

pseiuloartic'iilatii.s     505 

Amphip.syche      186 

Amphitrema   tlaviim 671 

AiR'homeiiini 413 

Aiiclioiioderides 413 

Aiigelia 305 

Angoi)ht)ra  cordata      12 

lanceolata 140 

siibveliitiiia 140 

Aiigiiilllilidce 769,  813 

Aiiisoceiitroims 186 

Anisodcs   pardaria      313 

Aiiisograplie 309,  311 

dissimilis 309 

subpiilclira 310 

Anisoptera  .  .•    32,   43,   45,  453,  454, 
681,    682,   686,   688,   689 

Aiikryopteris  grayi     265 

Aiiiiiilaria 725 

Auomoctena 319 

trisecta 319 

Auomotariis 435  436 

alliens 435 

crudelis 435 

liiimeralis 435,436,  437 

minor 435 

olivaceus 435 

riificornis 436 

tiimidiceps 435 

iimbratiis 435 

iiiiimaculatiLS 435 

Authoccrcis  Hopiroudii  ..   119,  137 

Aiiticoma 769,  771 

Antirrhinum  sp 512 

AphidcB 754 

Apiomorplia  pliaratrata    . .    . .   302 

Aporoctena    aprepes 321 

scierodes 320 

Aprosita 387 

macrocosma 387 

Araucaria  excelsa 530 

Arcella 637,   639,   641 

anfiulosa 640 

artoerea 040 
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Arcella  cat  inns 640,   672 

V.  anstralis 640 

costata 640,  672 

v.  angulosa  . .    640,  641,  672 
V.  couica..    ..    640,  641,  672 

crenata     638,  672 

dentata 639 

discoides   r,  foveosa,   639,   672 

r.  scutelliformis   . .   638,  672 

liemispliterica      . .    . .    638,  672 

■V.  depressa      . .    . .    638,  672 

megastoma 639.   672 

L\  alta 639,  672 

mitrata  v.  angulata,    641,  672 

r.  depressa 641,  672 

rotmidata 637,  672 

V.  alta 637,  672 

r.  scrobicnlati.      . .    637,  672 

.stellaris 639 

vulgaris 637,  638 

rulf/aris 637 

V.  comprcssa     640 

Arcellina 637 

Archipanorpa,    191,    193,    195.    19?. 

198,    199,   200,    740,   749 

magnifica,    191,    194,    197,    200, 

679,    746 

Arcliipanorpidi-ie      191 

Arcbipetalia  . .    451,   453,  454,  455, 

459 

auriculata,  450,   453,   455,  456, 

457,   479 

Argiocnemis    . .    . .    47,  98,   99,   625 

rubescens 38,  99,  110 

Argiolestes,    39,   71.    100,    101,   454, 
475,    626,    627,    628 

amabilis 476,  477 

australis      454 

clirysoides,   450,   475,   476,    477 

griseus..    ..    38,   103,   110,   627 

icteromelas   . .    38.  47.  49,  103, 

110,    111,    113 

Asaplius 505 

Asilidae 288 

Aspergillus 162 

Aspidoptcra  nariyata 309 

Aspilates  Clarissa 346 

c.rfusaria 319 

Assulina  minor 669 

muscorum 669 

Ataloplilebia  sp 617,   618 
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Atropa  belladoiiiia      . .    .  .   586,  588 

Atrypa  sp 698 

Aucella  liiij;lieiideiisis     . .    676,  677 

Aiilopora  sp 698 

Aiilospoiigiis    moiiticularis     . .    393 

tiibiilatiis     393 

Austrocvschua 453,  461 

hardyi 453,  461,  479 

multipimctata 462 

parvistigma 453,    462 

tasmaiiica 462 

Austroagrion,   90,    93.    95,   478,    632 
cyaiie,   38,   65,   68,   71.  95,   110, 
111,   607,   608,   609,   610,   611, 
612,   613,   614. 

Aiistrociiemis 39,  98,  626 

spleiidida   .  .   38,  47,  98.  99.  110 
Aiistrogymuofiiemia .  .    ,,    206,  207 

bipnnctata 206 

iiiternipta 206 

maciilata 206 

pentagramma 206 

tipularia 206 

Aiistrolestes,   36,  44,   67,   86,   87,  88 

aiialis 38,   88,   89 

eiiigiilatiis.  .    .:   38.  88,  89,  110 
foleiisonis.  .    .,    37,  38,  89,  110 

leda 38,  89,  111 

psyche 38,  47,  89,  110 

Aiistropetalia 450,  454 

patricia 451,  458,  459 

AiithcTemoii 305 

Avienlopecteii  sp 700 

Axiiiectya 391,    393,    394 

mariaua 393 

Axiiiella 391,  393 

froudiihi 394 

m(tria)ia 393 

nionficiilaris 393 

Axiiiellidce 391 

A.zcliiia  hipluga 380 

Bacillus  mycuides 162 

vulgatiis 162 

Baiera 725 

BambiLsa   glauva 246 

glaiicesccns      246 

nana 246 

rirkU-glaucescens       .,     ..   246 

Banksia 15,  20 

latifolia     603,  604 
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BiDikfiid   rohur 603 

Ba.sisticlms 413,415 

micans 414,  415 

Bci'otha  neuropunctata , ,   213,  214. 

219 

nifa 213 

Berothidic 213 

]^>cyeria  opaca 247 

Bibionida^ 753,  754 

liithia  Uijmiria 311 

lUttacida^ ,  ,    174,  200.  286,  302,  740 

Bittacns 296 

auHiralis 286 

corcthrarius 286 

ijitcrmcdiiis      286 

microcercus      286 

Blattoidea 176 

]'>lepliaroceridte 298 

Boarmia.    305,    306,    308,    311,  312, 

317.   319.  320,  321,   326,  335,  336, 
344,   364,  381. 

acariaria 375 

acriitypa      . .    , , 351 

adelpliodes 357 

aganopa 356 

agonea 356 

amphiclina 350 

atmocyma 349 

utitictu 366 

aticHtu 358 

uttrUjHta 330 

hif(vn'iaii(i    373 

caUirrossa 373 

vamclaria   . ,    . .  ....  333 

canescaria 352 

Clarissa 346 

cognata 354 

compactaria     376 

crimnodes 360 

ciirtaria 350 

drccrtaria 330 

delosticlia 355 

destinataria     358 

d'n^pJicata 377 

disrupta 364 

cpi.sticti'i      375 

ereniias 350 

eiidela 347 

engraphica 359 

c.f.siiprrata 331 

externaria 352 
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IJoarinia   ilJu.straria      iJTO 

iiiflcraria o75 

leplodesma oo-i 

ItMU-oplectu ;54(3 

litliiiui 330,   346,  347 

loxocyma      351 

loxojxraplui 353 

liixaria 354 

l.vciaria 353.  354 

inaciilata 302 

marmorata   Moore      ..    ..  362 

iiKinnorata   Warr 361 

iiyrtopora 345.  361 

pallidiscaria 357 

paiicoiiita 357 

peiithearia 346 

perfect  aria 358,  359 

pdccihiria 353 

propo.sita 348 

liuyUlata 374 

roltoraria  ' 344 

St  HI  it  at  a      353 

siiasaria 345.  3.48 

syuimorplia :>54 

tieiiiota 360 

tepliroleuea 348 

tlieriLuea      350 

viridaria 359 

zaloseliema 355 

zasfia 357 

IJoarmiaiiie 304 

l>orbacha 313,  319 

enelirysa 314 

ixirriscripta      314 

I'oreidie 740 

l)C»ii.Lcaiiivillea 14 

Boiiiiyoiijj^ia 497 

lH)Wiiiiiy:eiisis    ..    498,  509.  510 

Brarhymetoims  sp 605 

strzclcckil 605 

l>racliyiiiiii 341 

Bracliypliylliim 232 

Bracliytroiiiiii 459 

liroiijxiiiartiella 179 

BroiiteidiP     4S() 

Broiiteiis 499,  500 

aiigiistieaiidatiis   493.   502,  509 

aiigusticeps 502 

l)o\viiiiii:eiisi.s       . .     .  .    501.  509 

creswelli 500.  503 

enormis 499 
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Broiiteus   flabellifer 500 

formosns 499 

goniopeltis 499 

.ieiikinsi 499 

Jont/i.spuiifc.r 499 

loiigispinosiis      . .     . .    499,  500 

mesembrimis 500,  509 

moloiigeiisis 501,  509 

obloiigiis 499 

pa  lifer 502 

partschi 499 

traiisversiis 502 

Bninfelsia   sp 13 

Briiiioiiia 17 

(  acochroa 547 

margiiiieoUis 546 

piillata 547 

C  teiioprosopoii 513,  518 

liamlyiii 521.  522 

waiiiwrighti 522,  528 

Caiamites 725 

("alamoceratidte 186 

Calandra  graiiaria 343 

oryzpe 343 

('aliagrioii.  .    ..   93,  95,  96,  625,  632 

billiiigliiirsti.  ,    38,  93,  95,  110. 

624.  632 

(  alielia  riifiplaga     326 

Callides 425 

Callistemou  aciimiiiatns  x  lau- 

coolatiis 512 

aiiKPiiiis 512 

laiiceolatiis 303.  343 

'    /•.  lilaciiia      512 

liiiearifoliiis 440 

linearis 303,   343.  512 

rigidiis 303,  343 

■sp 440 

Calochiliis 14 

Calopterygidcne,  32,  38,  65,  108,  621, 

623,  628 

Calopterygiiue,  36,  38,  79,  105,  622, 

623.  628 

C'alopteryx,    33,   35,    36,   37,    48,  50, 

71,  108 

sp.,    38,    59,    70,    79,    80,    81,  82, 

110,  111 

C'alymeiie 480,  484,  487 

aiigiistior    .  .     .  .    481,    484.  485 

aiistralis..    481,   484.   485,  486, 

507,  608,  509 
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Calymeiie    blimienbacliii,    481,   482, 

483,   484,  486,  487 

dniii 487,  508.  510 

duplicata 481 

iiicerta 483,  4?4,  485 

Macleayi     480 

iiiagareusis 484 

sp 481 

tuberculata 480.  481 

tuberculosa,  480,  483,  484.  486 

Calymeiieidce      480 

Calypte  anna 22 

Campanulatii^ 18 

Candollea 18 

Candolleacece 19 

Carabidie   ..   339,  340,  341,  342,  406 

Carabini 342 

Cardamine    dictyosperma       . .    113 
Carccomotin   pcrf^mona    . .     . .    374 

Carenum -407 

bellum 408 

eximium 410 

floridum 407 

fulgidum      407 

lepidum 407 

lepidum 407 

longulum 410 

nitidipes 408 

(piadripunctatum 408 

splendidum      410 

sumptuosum      408 

Carobius  pulchellus,   530.   531,   533 

Casbia 305,  306 

rectaria 305 

Casnonia 413,414 

aliena 413 

amplipcnnis 413,  418 

globidUolUs      413 

ohHtura 413 

pcniisiflriDiica 414 

riverincc       413 

Castnia 170,  173 

sp 170 

Catoplierus 713 

corpulentus      714 

Centropyxis   aculeata 643 

r.  ecornis      643 

arcelloides 642 

la^Aigata 642 

Cerambycida' 576 

Ceratocepliala     197 
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Ceratocepliala    longispina       . .   498 

vogdesi 498 

Ceratoleon 207 

brevicornis . .    ..    207,  218,  219 

Cercopidte      720,  726.  728 

Cercopina? 726,  728 

Ceriagrion 39,96.97 

erubescens 38,  97.  110 

Ceroplastes  sp 511 

Ceropria  peregrina 702 

Chittosoma    ..    758,    759,    761,    76!, 
769,  811 

claparedii 812 

falcatum..  763,  764.  765,  766, 
768,  770.  772,  773,  774.  776, 
778,  779.  781.  782.  812,  813. 
814. 

groenlandicum 812 

haswelli..  762.  763,  765,  782, 
783,  784,  786,  788,  789.  790, 
791,  792,  793»,  794.  795,  796. 
797.   798.   806,   812,   814. 

hibernicum 812 

longirostrum 759,  812 

macroceplialum     812 

ophiocephalum    , .    . .    757,  811 

spinosum      812 

tristicocluBta 812 

C'liietosomatida-,  757,  759,  760.  763, 
764.  765,  766,  769,  782,  798,  799, 
811. 

(hauliodinte 297 

Cheiruridse 480,  491 

Cheirurus 488,  489 

insignis 489,  491,  493 

Sternberg! 489 

(liizala  dcvcptatura     318 

Clilamydomyxa 636 

labyrintliuloldes. .    ..   636,  674 

Chlenias 306 

Chloris  divaricata 302 

ChlorogompliincC      690 

Chloropsyche 186 

('h()(/(i(l(i    pcrlcpidarid       ..     ..    373 

Chonetes  sp 698 

ChoorcccliiUum    distitauH       ..    382 

Chorista 736,  739 

nificeps 286 

C'liorlstella 298,  300 

phllpotti      299 

Choristidai . .    ..    174,  302,  732,  749 
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Choristinaj     286,  296,  297 

Chrostobapta ;U)o 

Clirysomelida^ 577 

Chrysopa.  214,   216,   217,   534,   535, 

542 

anomala 531,  534,  535 

araucarife   . .    . .    531,  534,  539 

extraiiea 216,  219 

latotalis 540 

leai 531,  534,  .538 

metasti.i^ma    ..    531,    534,    536, 

537,  538 

nautarum    . .    .  .    531,  534.  537 

iiorfolkeiisis      . .    531,  534,  541 

olatatis 537 

rambiiri 216 

sigiiata 216 

waitei 531,  534,   540 

('lirysoi)icliP..    ..  214,  530,  531,  533 

Cieadida:^ 729,  731 

("icindela   iviieodorsis 337 

albolineata 338 

aurita 337 

tetragramma 338 

(  k'iiidelida-    ..    339.    340,    341.    342 

Clareiicia 413,  415 

alieiia 413 

Cleora,  306,  363.  366,  369,  370,  377 

aeaoiaria 371,  375 

bathyseia 371 

bita^niaria 371,   373 

callicrossa      371,  373 

oinctaria     370 

compactaria 371,  376 

displicata  ....  371,  376,  377 
euboliaria  . .  . .  371,  372,  373 
illiistraria..     ..    371,  376,   377 

inflexaria 371,  375 

perlepidaria 371,   ST, 

prfec-isa 371.372 

pupillata 371,   374 

rchitinaria 333 

Clepsydropsis 265 

Cliviiia  brevisterna     406 

r.  major 406 

Coecinellidae 577 

Cochliopodiiim  asperum..   660,  674 

bilimbosum 660 

Coleoptera.  176,  201,  720.  733,  749. 
754,  755 
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Coloeasia  antiqiioriim 117 

r.  eseiilenta 117 

C'omesoma 771 

vulgaris 769 

Commelyna 14 

Compositae 18 

C'oiichuliiia 637 

Coiichylosmiliis 213 

triseriatiis 213,219 

("onospermiim 19 

Copidita  apicalis 570 

apieifiisca 573,    574 

flava 573 

gracilis 573 

Ineisa 569,   571,   582 

medioflava      571.  582 

pachymera 570,   582 

puk'lira 570 

sloanei 571 

teimicoriiLs 572 

Coptoderides 432 

Cora 74,  107,  622 

Cordulegaster 467 

('ordulegastriiue 458,  690 

Cordiilepliya 454,  467,  469 

divergeiLS,   454,   467,    468,   469, 
479 

molilalia 469 

pygma^a    . .    454,   467,  468.   469 

Cordiilepbyiiii 467 

Corduliiiise. .    ..    453,  463,  464,  530 

Corizoiieiira  fiilva 517 

Corydoeephalus 504 

baiieri 504 

palmata   r.  siiiuata    . .    . .   504 

Corymica 307 

ariiearia 307 

C'orythioii  diibium 669 

Cosiiia 210 

maelaehlani     2 10 

Coi<iimhi(i   rlari.ssta 346 

pcnthearia 346 

rupicolor 346 

CraHpedosiH 334 

leiicosticta 386 

C'ratystylis  conocephala    . .    . .   449 

Lreagriiii 203,  204 

Vreagris  niihecula 204 

C'roeodilus  porosiis 604 

Crotaloeephaliis. .    ,.  488.  489,  492 
articulatus 488 
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Crotaloeepliahis   sihbns.    488.    489. 

491 

miu-rayi 488 

qiienstedti 488,  491 

sculptiis 492.  508,   509 

silverdalensis   ..   490,  492,  508 

sp 492 

sternbei-ffi 488,  493 

Crustacea 45,  100 

Cr.vptodiffugia fi56 

angnlata 657,  674 

compressa 656,  673 

r.  aiistralis     . .    . .   656,  673 

r.  ovata      656,  673 

creiiulata 657,  674 

r.  globosa 658,  674 

miiiuta 656,  674 

oviformis 656,  673 

piisilla 658,  674 

r.  conica      658,  674 

sacciilus 657,    674 

valida 657,  674 

Ctenodaetylides 413 

i.'ueurbitaeejip IS 

Cuc-iirbitella  aiistralica  . .  653.  673 

Culieidfe 297 

Curculionidfe 574 

Cyathophylliim  sp...   242.  271,  698 

Cyelotella  sp 647 

Cymindides 435,436 

Ciimindis   ce«e?/.s     435 

fra.^sirppfi 438 

illau-arra     435 

longicolUs 427 

stigmula 436 

Cypliaspis 507 

lilydalensis 507 

Cyphoderia 669,  670 

ampulla 669 

Cyphoderiopsis     669,  670 

longieollis 669,  675 

Cystamoeba 636 

digitata 636 

Dactylosplijprium 635 

radiosum 636 

V.  minutissimum    .  .     . .  635 

r.  stellatum 635 

Dadoxylon 725 

Dppdrosis  hirsuta 711 

interrupta 710 

Dampiera 16,  17 


/A.GE 

Datura  stramonium 122 

Deilinia 305.  306 

Deipliou 496 

Doncirias    hrafhUwderuH      . .   427 

nifcsccnH 427 

tircedensis 426 

Demoplatus  australis 521 

Deudroleonini 205 

Desmaeidonida^ 391 

Desmidiacesie 633 

Desmoseolecida^     759,  769 

Desmospongipe 10 

Diahatifns  minor 435 

tuwidicrps 435 

Diaphonia 547 

Diaphoropodon  pyriforme,  671,  674 

Diastk-tis 314 

australiaria 314,  315 

glareosa 314,  316 

hypomochla 314,   316 

margaritis      314.  315 

odontias 314,  315 

tessellata 314,  315 

Diatomineura 513 

aurifliua 515 

auripleura 516 

montana 516 

pulchra 516 

testacea 516 

Diet.voelirysa 214 

fulva ..    214,  219 

Difflugia 643,  654 

acumiuata 650,  651 

V.  hacilUfera     649 

r.   Levanderi      651 

amphoralis 647 

ampullula      650.  673 

bacillariarum     . .    . .    649.  673 
?•.  australis     . .    . .    649,  673 

r.  elegans     649 

r.  teres     650 

brevicoUa   . .    . .    646,  647,  673 

Casinoensis 647 

T'onstrieta      647 

r.  spinifera     . .    . .    647,  673 

corona 648 

r.  Foleyana     ....   648,  673 

curvicaulis 651 

cyclotellina 647 

elegans 649 

fallcKF     650 


INDEX. 


XV. 


Page. 

Diffliigia  gibberosa     ..    ..   65],  673 

Slobiilaris 651 

plohuloM 651 

globulus 644,   651 

/•.  Cashii 651.  673 

grameu      644,  672 

helvetica  r.  lithophila,  647, 
673 
647 
647 
673 

fi72 


hydrostatiea    . 

V.  Uthophila 
Levanderi . .  . . 
Lismorensis . . 

r.  crutifera 

r.   trilobulata .  .    . .    646,  672 
lithoplites  r.  pulcherrima,  645, 


. .  650, 
.  .  645, 
..    646, 


654, 

lobostoma 643, 

V.  globulus     . .    . .    644, 
V.   truucata      . .    . .    644, 


673 
644 
672 
672 
673 
652 
673 
672 
672 
673 
673 
673 


mitrata     652, 

r.  major 

oviformis    .  .     . .    643.   672, 

r.  mollis     643, 

1\  subglobosa . .    . .    644, 

Penardi 650, 

pulex 652, 

r.  cuneata 652, 

pyriformis 651 

spiralis 653 

tuberculata 651 

r.  C'orouata      . .    . .    648,  673 

r.  nodosa 648,  673 

r.  sphan-ica      .  .    . .    648.  673 

tricuspis 643 

urceolata 647 

r.  amphora 647 

r.  helvetica 647 

V.  sphierica     . .    . .   647,  673 

■    varians 645,   672 

Difflugina 643 

Digitalis  sp 512 

Diphlebia,  36,  39,  40,  47.  50,  52,  73, 

74,  75,   77,   109.   622,   624 

euphceoides      . .    .  .    37,   38,   77 

lestoides   ..   37,  38,  75.  76,  109 

nymphoides 38.  76 

Diphucephala  parvula      . .    . .   545 

pygmaea 545 

tantilla 545 

Diphyphyllum  sp 271 

Diplophrys  Archeri     671 
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Diptera,  11,  21,  167.  195,  201,  285, 
287.   297,  298,  299,  300,  513,  734, 
743,  753,  754. 

Discalma 318 

normata  . . 319 

Distoleoniui 206 

Dohruia    bifoveicollis    .  .    568,    569 

lK)isduvali 569 

eremita 569 

miranda 569 

uiidulaticoUis      . .    .  .    568.   569 
Dolichoclitis    tetrastigma       . .   432 

Drepjinacra 530 

luimilis     /•.    longitudinalis  533 
iustabilis  insularis..    531,   532 

norfolkensis 531,   532 

r.  lineata      533 

Dromiides 436 

Dromius    crudelis 435 

Drosera 14 

Dryptini 413 

Duboisia    ..    10,   118,   122.  124,   131 
Cami»belli 118 


122, 
134, 


133, 
145 


Hopwoodii,  118,  119,  121, 
124,  125,  128,  132,  133, 
138.   145. 

Leichhardtii    ..    118,  132, 
137,   138,   139,  144, 

myoporoides,  118,  119,  120,  121, 
123,    125,   128,    129,   132.    133, 
134.    135,    138,    139,    145. 
Dysphania  littoralis 113.. 

myriocephala 113 


E( 


hiiiaxia.    391.   392,   393,   394,   405 

folium 392 

frondula..    391,    392,    394,    397 

hirsuta 392 

liinoderidtF 759 

tenopsis  sp 521 

troma 422,   423 

tropis 305,  326,  328 

argalea 327,  331 

camelaria 327,  333 

despicata 327,  330 

desumpta 327,  331 

elongata 327,  329 

excursaria      327.  330 

exsui>erata 327,  331 

fractaria 327,  329 

hemiprosopa 327,  333 
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Ectropis  isombra 327,  331 

mniara 327,   334 

moc-hlosema 327,  328 

odoiitopliora 327,   334 

pristis 327,  331 

riifibrimnea 327,  329 

sabulosa      ....    327,  330.  332 

subtinctaria 327,   330 

Ectyche 710 

bieolor 709 

coenilea 710 

sciilptiirata      709 

Elaphromyia 517,  518 

ElatericUe 721,  751 

Elateridium 751 

ansu^tius 721,  751 

wianamattense      751 

Elaterites 751 

lavateri 751 

Elatrhtcs 751 

iciaunannittciisis 751 

Elodea   sp 633,   642,   656 

Elphos 3G6 

hymeiiaria 366 

siibrubida 367 

EmbotliriefF 20 

Enoplus 769,  771 

communis 772 

Eoscarta 728 

semirosea 727 

Epacris  longitlora 512 

Epacticns  aspratilis 575 

nigrirostris 575 

ruber 575 

suturalis     574 

Epallaginse   . .    33,  38,  74,  621.  628 

Epidesma 386,  387 

queenslandica 386 

P'piopblebia 628 

Eranthemum 14 

Eremophila  latifolia 439 

Erephopsis  gibbula 515 

lasiopbthalma 517 

Erythromma 93,  96 

^  na.ias 96 

Erythroxylon  131 

Escura 204 

divergens 204 

Estemoa  huha.9 691 

Eucalyptus 14,  15.  21,  23 

crebra 140 

erythrocorys 201 

ficifolia 14 
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]^]ucalyptus  hemiphloia    . .     . .    140 

melauopliloia 140 

paniculata 140 

sp 276.  433,  434 

tereticornis 140 

Euclimacia 217 

erythrcen     218 

flavicostata 217,  219 

nuclialis '218 

torqiiata 218 

Eudalia    .  .    413.  415,   416,  417,   418 

amplipenuis     418 

l)ruiineipennis  . .   418,  420,  421 

castelnaui 415,417 

froggatti   . .    ....    . .  418,  420 

latipeunis 417,  418 

macleayi 417 

nigra 417,  418,  419 

nitida 418,  420 

oblifpiiceps 418,  420 

obscura 415,    518 

subhevis 418,  421 

waterliousei     418 

Kuglena   sp 636 

Euglypha 660,  661.  666 

ac-antliophora..    661,    662,    674 

r.  elliptica 662,  674 

r.  gracillima   . .    . .    662.  674 

alreolata 662,   663 

V.  hamulifera    667 

V.  Uteris 665 

australica 660,  674 

V.  cylindracea . .    ..   661,  674 

r.  elegans 661,  674 

bracliiata 662,  663 

compressa 664,  665 

V.  obscura     . .    665,   666,   674 

crenulata 661 

cristata 663 

r.  lanceolata   ....   663.  674 

r.  major 663,  674 

dentata 675 

/•.  elongata    . .   666,  667,  674 
r.  hamulifera,  666,  667,  675 

denticulata 665 

filifera 664 

r.  cuueata 664.  674 

1-.  cylindracea      . .    664,  674 

V.  elegans 663,  674 

V.  pyriformis . ,    , .    664,   674 

Isevis 663,  665,  674 

V.  lanceolata,  663,   665.   666, 
674 
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En.ijlypha  laevis  r.  minor..    ..  G66 

tuberculata      6G2 

V.  minor 002 

Euglyphina 060 

Eulebia 424 

picipcnnis 424 

plagiata 424 

Euomphalns  sp 098 

Euphania  Jiitcola 286 

Eiiphnea 108 

Euploea 170 

corinna 171 

Eusemia  ma  viand 385 

Enthenarn.s 412,413 

brunnens 412,  413 

Erarma  marginata 308 

P'avosites  gothlandiea      . .    . .  098 

nuiltitabnlata    . .     . .    242,  098 

pittmani 242 

sp 230 

Fenestella 271 

Forbesia  euryceps 507 

Formicaico  ranifron.s 208 

Frenzelina  globosa 071 

reuiformis 071 

Fuchsia  sp 512 

Fulgoricla^ 729.  73  L 

Fusanus  acnminatns 439 

r.  ehrysoearpus 439 

Gangamopteris 725 

Gastrina 377 

catasticta 377 

crebina 373 

Gastrolobinm  spinosiim  v.  tri- 

angulare 240 

Geomela 582 

bifoveata 582 

blaekburni..    ..    580,   581,  582 

bryophaga 582 

eirc-nmflava 583 

lamellifera 579,  582 

montana 580,  582 

nobilis 581,  582 

tasmaniensis 580,  582 

GeometridjB 304 

Glenoleon  annulicornis     . .    . .  205 

indecisus 200 

Glossopteris 725,  720 

browniana 720 

linearis 720 
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Glycine 14 

Glycyphana 547 

Giiathaphaniis   hrricpps     •     •  •    411 

philippensis 411 

vnlneripennis 411 

whitei 410 

(hwphos  dcfitinataria 358 

(ioJdius 500 

rresireUii    . .    . .    499.    500,   503 

grcenii 499 

Gomi>liinje 678 

(iompliomacromia. .    453,    403,    404 

l»aradoxa 453,  403 

(louophafja    alhipKiicta      ..     ..    310 

Huhpulchra 310 

(ioodenia lo 

cycloptera 17,  18,  24 

hederacea 17.   24 

ovata 10,  17 

Goodeniacese 15,  18,  19.  24 

(ioodenoviene 15,  10,  24 

Graminejp 303 

Grevillea    acanthifolia      ....     20 

bnxifolia      247 

laurifolia 20 

pnnicea 247 

robusta 20 

sp 15,  20,  21 

Gromiina 070 

(iymnocnemia 206 

hipHHctata 200 

interrupta 200 

macuUita 206 

prntagramma 206 

tip  Ilia  Ha      206 

variegata 206,  218 

(hjnoptcnjx   ada 380 

Hakea   acicnlaris 302 

HaJia  australiaria 314 

Harpalini 406,  410 

Harpeidie 480 

Harpes 496,  505 

trinucleoides 496,  509 

ungnla 496,  497 

Harpobittacus 286,290 

anstralis     286 

nigriceps      286 

tillyardi 286 

Heleopera 059 

Heliolites  porosa    . .    , .    . .    . .  698 
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Heliolites  sp 258 

Heliozoa 634 

Helliiodema   hruniieum     . .     . .   438 

iiiiicolor 438 

Helluoiiiiii..  ..  341,  406,  413,  438 
HemerobiicUe .  .    180.   290,    531,   532 

Hemeroijhila  crolusa 311 

e.rrursaria 364 

luxaria 354 

mundifcra 364 

pra'tereiins       311 

.siUcaria 364 

strirarid 312 

restita 330 

Hemieordnlia  australifp. .   530,  531 

Hemiptera,  176.  720,  721,  726,  729, 

753,  754.  755 

Hepialidfe 173,174,296 

Hepialiis  eximius 169 

Heta^rina 36,  37,  79 

sp 33,  38 

Heterectya 391,  394,  405 

Heterodendron  olefp folium     . .    113 

Heteromastix 563 

Heteromera 701 

Heteroptila 305,  369 

arf?oplaea 369 

xylina 369 

Hiletini 342 

Homaloiiotiis     506 

delpliinoeephalns 506 

harrisoni 506 

vomer 506 

Homoptera,  190,  720,  721,  726,  729, 

731.  753,  754 

Hyalosphenia  Coogeeana,  658.   674 

nohilis   r.  compressa,   658,  674 

Hyl)eriiia 305,  324 

horcophilaria 325 

iiidoeilis 325 

Hydro! )asileus  brevistyliis  . .  470 
Hydrophilida-  .  .  . .  720,  749,  750 
Hydropsyche   sp.    . .    185,   186,    187 

Hydropsy  chinn? 186.   187 

Hymenoptera 21.  201,  297 

Hyocis  Bakewelli 717 

eanreUdta 717 

Hyperythra 305 

Jljiporhroma    diHRonnta    ..     ..    329 

maciilatu 362 

nun  <i  rid 329 
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Hypochrosis 381 

(iilorosticha      381 

cryptcu-liodata 382 

Hypopetaliu 450,  454 

Hyposidra 317 

a  II  St  ml  is 318 

.iaiiiaria ;n7,  318 

sfhistacca 318 

talaca 317,  318 

rariahilis 318 

Hypoxis 14 

piisilla 24 

Idoeorduliini 464 

lUsemis 505 

johnstoni 505 

wahleiihergi 505 

Iscliiinra,  96,  97,  99,  100,  108,  625, 

632 

aurora      . .    . .    38,  97,  531,  532 

lieterostieta.  38,  58,  62,  96,  97, 

110,  607.  611 

Tsosticta..  ..  92.  95,  624,  625,  632 
simplex 38,  92,  lio 

Jiiuciis 14 

prismatocarpus     113 

Laocoseaphiis  doddi  . .  . .  40G,  407 
r.   triordinata 406 

Lachiiothorax 413,  414 

formicoides 413 

paliistris 414,  415 

riveriu<e 414.  415 

Lngyra  agrealcmna 318 

homhycaria 318 

diffifsata 318 

flaccida " 318 

infumta 318 

rigiisaria 318 

tahtca 318 

Larentia  i-iprimutaria . .  321.  322 
fcraria 332 

Laropliylla 389 

amimeta 389 

Lasiocampida^ 384 

J^eaia  mitchelli 726 

Lebia    hrncfica 423 

civica 423 

melanota      424 

papuensis 424 
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Lebiu  picipeiiiiis      424 

plagiatci 4™M 

Lebiides 424 

Lebiiiii ..    ..   341.  4UG,  422 

l.ebiomorphji 422,  423 

beiiefica 423 

civica 423 

fraj^ili.s..    -. 422 

.gravis 422 

fiecaiiomenis    liu-idiis 411 

Lepidiiim 445 

Asclieroiiii 445 

Desvaiixii 445 

/•.   typiciuii 44G 

r.  .uTacileseeiis 446 

did»iniii 445,  448 

fasck'ulatuiu 445.  447 

foliosiim    r.    fruticiilosnm  445 

Howei  iiisuho 448 

hyssopifolium      . .    . .    445,  440 

loptopetalum 449 

Merralli 445 

Muelleri  Ferdiiiaiidi. .  ..  4i8 
pseiido-riiderale. .  ..  445.  447 
l>seudo-tasinaiiicum,     415.    446 

piiberulimi 445 

niderale 445,  447,  448 

r.   sidiiesrens    .  .    .  .    445.  448 

rudcraJc 445.  447 

sa.urittnlatum 445 

lasiiiaiiiciim 445 

Lepidudoiidroii,  224.   257.   268,   260. 

725 

anstrale..    256.    263,    264.    266, 

270,  276 

Lepidoptera.  11.  167.  168,  172,  173, 

174.    176,    195.   201,   285,   291.   296, 

297.   298,  299,   304.   344,    734. 

LepociiK-lis 636 

Leptoceridie 187,  531.  544 

Leptocystis   arcolloidos     ..     ..    641 

lA^ptoperliiuc 615 

l.esclieiiaiiltia 16 

formosa 16 

Lespedeza 14 

Lesqnereusia 634,  653.  654 

carinata 654,  673 

iiupqnalis 654 

.iiirassiea 653.   654 

modesta 653,  654 

modesta 653 
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JA>s(pu'i'eiisia  siiiculosa    .  .    ()55,  673 

spiralis 653.    654 

r.  c-audata 654,   673 

r.  iiiieqiialis     . .    . .    654,   673 
Lestidrt^,  34,   36,   38,   57,   65,   67,   82, 
84,   85,  89.   90.   91,   454,   469,   621, 
623,  628,  631. 

Lestiiiae 38,  87,  91,  623 

l.eiu'ochrysa 217 

J.ibelllilidie,  453,  463,  530,  684,  689 

Lielias 503 

UUfitntlifi 503,  504 

palinata 503.   501 

V.   fiinuatd 503,   504 

sinuata 503,   504 

sp 504 

Liniiiepliilidce 181 

Linaria   I'ellisseriaiia 512 

Lipogjiu 321 

Lithostrotioii(  ?)  coliimiiare  ..    269 

sp 242,   269 

Lithostrotus 435 

J.ilhopliylliim  Koiiincki     ..    ..    698 

sp 698 

Lobelia 18 

fcaciUvi 246 

tupa 246 

L()l)elia('e;t> 18 

Lomatia 20 

J^omcirrapha 305 

Lophodes 325 

sinistra  ria 326 

hopliosema 377 

catasticta 377 

Lu.riaria  vj-cliisa    311 

Lychii(),i,'raplia 387,  389 

apiiira 388 

heroica 388 

Lyelliaiia 306.   378 

aiicyloiiia 378,   379 

dryophila 378 

plupochlora 378 

MticarUi  coiiiptata 315 

frontariit 314 

(/ratuldria 314 

inp.rarid 314 

luciddfd 308 

ob.stdtdria 311 

pdUdiffdrid 314 

porrcctaria 315 
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Mucaria  nmotaria      314 

Malacodermi(Ue.  .    ..    563,  721,  752 
Manti.spa  erythrtea    ....    218,  219 

:MaiitispicUe 217 

Mastigama^ba  loiigifilum  ..    ..    635 

reptans 635 

Mccaptcra 284 

Mecistogaster  iin)destiis  . .  . .  107 
Mecoptera,  167.  168.  174,  176,  188, 
189,  190.  193,  196,  197,  198,  199, 
200.  201.  284.  285.  287,  289,  296, 
297.  298.  300,  302,  720,  732,  733 
736.  737,   740.   743,   746,   748. 

Mecyiioims 576 

Medasiiia 312 

strixaria     312 

Megaioptera 296,  297 

Megauenridse      197 

MegapodagrioniiitP. .    38,    100,   454, 

475,   621,   627,  628 

Melanodes 305,  325 

aiithracitaria 325 

Meliphagidye 24 

Melosira 226,   276 

Meneristes   laticoUis 707 

latior 707 

porosiis 707 

proximiis 707 

Meracaiitliiiii 714 

]\Ierioiioeda 576 

aiistralue 576,  582 

Merope 193,  736 

tuber 740 

:Nreropidte 302 

MesochDrista      749 

proa  vita 285 

Mesogereoii 189 

Mesopaiiorpa 747,  748,  749 

wianamatteiisis   . .    . .   720,  747 

Mesopauorpidie 720,   746 

^Nfesophlebia 177 

autiiiodalis 176 

Mesopsyehe    ..    180,   181,   182.   183, 
184.  186,  187 

triareolata . .    ..    181,   182,  200 
Mesopsychidte    ..180,  182,  186,  187 

Mesopsychopsis 179 

Metroeampa    ..    305,   306,  379,   381 

ada 380,  381 

biplaga 380.  381 

cekenephes * 380 
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^Nletrocainpa    (jUiuvias 3S0 

Metrorliynchites 752.  753 

grandis 721,753 

sydiieieiisis 752 

Micromiis  tasmanue  . .  . .  531,  533 
Mkroplasma  paralleliim . .  ..  698 
Micropterygidse..    ..    168,  173,  174 

MUiojiia        386 

qucoislondica 386 

MiUa   uni flora 439 

INIisophrice 575 

Mochthrnis   macleayi 432 

Mcerodes 717 

Kerskaici 718 

Wcsticoodi 717,   718 

Mj/iodactylida     210 

:Myiodactylus 2lu 

annatus 212 

howeusis      ..    ..   531,  542,  543 

osmyloides 210 

placidus 212 

roseistigma . .    ..  211,  219,  543 

sejiiiK-tus 212 

Myriophyllum  sp.  . .    633,  642,  656, 

666 

Myrmeleoii 193,  209 

loweri     210 

nigromarginatiis      ..    209.   2j9 

pictifrons 531,  544 

Myrmelooiiidce 203 

]\Iyrmeleonini 209 

Myrmelontidpe 531.  544 

Xaunochorista,  292,  295.   296.   297. 

298,  299,  301 

dipteroides,  291,  293,  294.  295, 

301 

eboraca 293.  295,  301 

holostigma..     ..    203,   294,   301 

maciilipennis   . .   294,  300,  301 

Naiinochoristidffi    . .    284.  289,  298, 

300,  302,  749 

IXebela 659.  669 

cariiiata 660 

caiidata 659,  674 

dentistoma 659 

r.   lageniformis    . .    659,   674 

lageniformis      660 

militaris  r.  tubiilata,  659,  674 

sinuosa 660 

tubulosa 760 
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Xebeliiia 658 

Nebriini 342 

Necrotaiiliidye 184,  185 

Xecrotaiilins    major 185 

Xvogyne   cloiujuta 327 

Xeostk-ta,  39,  48.  50,  74,  77,  79,  92, 

93,    621,    624,    625,    626,    629.    632 

caiiescens,  37,  38,  77,  78,   110, 

111,  607,  612 

Xeritodes 305 

Xesydrioii  fiiseiim 210 

X^eiirobasis 79 

Xeiiroptera,    10,    11,   174,   178,   189, 
203,  284 

X'icaiidra  pliysaloides 586 

X'ososticta 77,  79 

solida 37.  38 

X'^otaiiatolica  ma^'iia..    .,    531,  544 

X'^otasapliiis  fergiisoiii 507 

Xothocliry.sa 214,  215.   534 

cliloromelas      215 

iiisijj:nata 215 

nijiriiiervis 215,   219 

Xotoblattites 743 

mitelielli 720,  745 

siibcostalis   . .    . .   743,  744,  745 

wianamatteiisis   . .    . .   720,  743 

Xotoclitetosoma,  764,  798.  811,  812 

cryptocephaliim,  908,  809,  810, 

811,   812,   814 

tenax,  761,  763,  765.  766,  798, 

800,    801,   802,   803,   804,   805, 

806,    808,  812,   814. 

Xototanis 435,  538 

morosiis 438 

imiK'ticollis 437,  438 

Xyctozoilus  Daemeli..    ..    706,   707 

parvus 705,  706 

Xymphes  sejimctus      212 

Xymphidse,  210,  529,  531,  542.   544 

Odacaiitha 413,  414 

melaiiiira 414 

Odacfuitha 413 

ndcfuia 413 

OdacaiiMiidio 413 

Odaeaiithides 413 

Odacaiithiiii 406,  413,  414 

Odouata,  10.  11,  176,  189,  450,  529, 

530,   531,   618,   619,   620.  631 

Oecetis 1S7 
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G'^demeridse 565 

Omolipiis    bimetalliciis      ..     ,.    7i:> 

(•(jeriileiis 711 

Omophroii 340,  342 

OiK'liolaimii.s 769 

Oiiosterrliii.s  lieroiiia 717 

iiicoiispiciuis 705 

hetiis 705 

lugiibri.s 705 

major 717 

ooldeiisis 704 

stepheiii 705 

(hijivhoilcs  viivhnjsa 314 

Oiiycliopyge 506 

liver.sidj,'ei 506 

Oomela 579 

bimaciilata 578,   579 

rocciiielloides 577,  579 

distiiieta 578,  579,  582 

olliptica 578,  579 

pulcliripeiiiiis 579 

trimaciilata      579 

variabilis     579 

Opliionea 413,  415 

O  pit  thai  modes    pupUluta..     ..   374 

Orthophlebia 285,  295 

Orthoptera 713 

Osmylidto 212,  297 

Osmyloi»s 210,  212,  543 

armatiis 212 

sejiUK-tiis 212,  219 

Osteodes 308 

procidata 368 

procurata 368 
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Eliizopods  of  Sydney  and  Lismore,  N  S.W.,    (Diffiiujia) . 
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Khizopods  of  Sydney  aud  Lismore,  N.8.W.,   (Dijjtat/ia,  Cucurhitella). 
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Rhizopods  of  Sydney  and  Lismore,  N.S.W.,  (Eugliiphd). 
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Rhizopods   of  Sydney  aud  Lismore,  N.S.W.,   (Spheiiodcria,  Trincina,  CypJioderiopsis). 
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THE  SINGLE  CELL  CULTIVATION  OF  YEAST. 

By  R.  Greig-Smith,   D.Sc,  Macleay  Bacteriologist  to  the 

Society. 

The  method  of  isolating  single  cells  of  yeast  by  means  of  the 
pen,  and  growing  them  in  tiny  drops  of  nutrient  fluid  on  cover- 
glasses  in  a  moist  chamber,  as  recommended  by  Paul  Lindner, 
was  a  great  advance  upon  the  older  gelatine  process  as  practised 
by  Hansen.  The  Lindner-method  is  in  general  use  at  the  pre- 
sent time.  It  has  some  disadvantages,  however,  as  will  be 
recognised  when  the  method,  which  I  am  about  to  describe,  has 
been  tried. 

The  pen  acts  by  the  capillary  nature  of  its  split,  and  it  is  a 
simple  step  to  adopt  a  glass  capillary,  such  as  may  be  obtained 
bv  drawing  out  a  heated  piece  of  glass  tubing  until  the  tube  is 
of  the  necessary  bore.  A  four-inch  piece  of  glass  tubing  of  4mra. 
bore,  heated  in  the  bunsen  flame  until  soft,  and  drawn  out  to 
about  thirty  inches,  will  furnish  several  suitable  capillaries. 
The  heating  sterilises  the  glass,  and  the  capillary  is  ready  for 
use  when  broken  or  cut  into  short  lengths  of,  say,  five  inches. 
It  is  better  to  cut  the  capillary  with  a  fine  file  to  ensure  a  clean 
cut.  A  broken  end  will  not  make  a  good  contact  with  the 
cover-glass,  when  the  yeast-suspension  is  spotted.  If  the  hand 
is  used  to  cut  or  break  the  tube,  the  capillary  can  be  sterilised 
bv  passing  it  rapidly  through  the  flame  before  using. 

The  capillary  is  dipped  into  the  suspension  of  yeast-cells,  and 
inclined  at  an  angle.  The  liquid  rushes  up  the  capillary  but 
soon  stops.  The  capillary  is  withdrawn,  and  16  to  20  spots  are 
dotted  upon  a  sterile  cover-glass,  just  as  in  the  Lindner-method. 
The  size  of  the  spot  can  be  regulated  by  inclining  the  capillary 
more  or  less  to  the  vertical,  and  by  the  duration  of  contact  with 
the  cover-glass.  The  aim  is  to  have  the  spot  of  such  a  size  as 
can  be  included  in  the  field  of  the  microscope. 


BY    E.    F.    KALLMANN.  405 

ToPSENT,  E.  —  "Contributions  a  FEtudedes  Spongiaires de  1' Atlantique 

Nord."    Resultatsdes  Camp.  Scient.  du  Pr.  de  Monaco,  1892,  Fasc, 

ii.,  p.  116,  PI.  xi.,  fig.  7. 
"  Diagnoses  d'Eponges  Nouvelles  de  la  MMiterran^e  et 

plus  particulierement  de  Banyuls."     Arch.  Zool.  Exp.  etGen.,  1892, 

(2),  X.,  Notes  et  Revue,  p.  xxv. 

"  Materiaux  pour  servir  k  I'Etude  de  la  Faunedes  Spon- 


giaires de  France."     M6m.  Soc.  Zool.  France,  1896,  ix.,  j).121. 
"Spongiaires  des  Azores."    Resultats  des  Camp.  Scient. 


du  Pr.  de  Monaco,   1904,  Fasc.  xxv.;  (a)  p.  152,  PI.  i.,  fig.  10;  PI. 

xiii.,fig.l3;  (6)  p.  138. 
10. — "Spongiaires    de    I'Exp^dition   Antarctique  Nationale 

Ecossaise."     Trans.  Roy.  Soc.  Edinburgh,  1913,  xliv..  Part  3,  p.  616, 

PI.  i.,  fig.4;  PI.  vi.,  fig.lo. 
11.  Whitelegge,  T.— "Scientific  Results  of  the  Trawling  Expedition  of 

H.M.C.S.    'Thetis'. — Sponges,   Part  ii."      Mem.  Austr.  Mus,,  iv., 

Part  10,  1907,  pp.509,  512. 


EXPLANATION  OF  PLATES  XXL -XXII. 
Plate  xxi. 
Rhabdosir/nia  mammillata  Whitelegge. 
Fig.  1. — Longitudinal  (desarcodised)  section  of  the  skeleton  (of  a  digitiform 
lobe),  showing  extra-axial  region  thereof  and  also  portion  of  the 
axial  region;  (  x  15). 
Fig.2. — Entire  specimen;  {  x  f ). 

Echinaxia  J'rondala  Whitelegge. 
Figs.3, 4. — Pattern  of  the  skeleton  as  shown  in  longitudinal  section  parallel 
to  and  in  the  mid-plane  of  the  (lamelliform)  sponge.  Fig. 3  shows 
more  distinctly vthe  longitudinal  spicule-strands;  in  Fig.4,  which  is 
from  a  thinner  section,  many  long  interstitial  megasclei-es  are  also 
to  be  seen;  (  x  50). 

Plate  xxii. 
Echinaxia  frondnla  Whitelegge. 
Figs.  1,2. — Skeleton  as  seen  in  longitudinal  section  perpendicular  to  the 
surface  of   the    (lamelliform)   sponge.       The   desarcodised    section 
(shown  in  Fig.  1)  is  from  near  the  upper  margin  of  the  sponge;  the 
other  (undesareodised)  is  from  near  its  base;  (  x  50). 
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CORRIGENDA. 

Page  47^  line  7,  and  p. 48,  line  11— for  Text-fig.  1,  read  Text-fig.3. 

Page  60,  line  l^for  formation,  read  function. 

Page  70,  last  line  of  n(.»te — /'or  nucleus  of  e)id.,   read  nucleus  of  alveolar 

tissue. 

Page  98,  line    5^  ,.        «      •  •  ^    <      • 

Page  99^  line  29j       '  -Uirtocmmts,  read  Ar<jwcnem(s. 
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